THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
AND RADIUM THERAPY 


VoL. 47 


JUN EF, 1942 


No. 6 


ROENTGEN MANIFESTATIONS OF ADULT 
TOXOPLASMOSIS* 


By L. 
ST. 
is a disease pro- 
duced by Toxoplasma, a protozoan of 
uncertain taxonomic status, usually classed 
with the Sporozoa. Since 1908 it has been 
known to be pathogenic for animals,!7:*4.* 
but only recently has its pathogenicity for 
man been discovered. As first reported it was 
found in newborn infants suffering from 
a peculiar 
Seven such cases of the infantile type of the 
disease have been reported. Recently 2 
additional have been reported in 
children six and eight vears of age.* This 


29,30 


cases 


type takes on a form of meningo-encepha- 
litis with retinitis and hydrocephalus as its 
outstanding manifestations. Cutaneous 
eruptions have been reported, but are not 
invariably present. There are no indications 
of lung involvement. It usually occurs in 
newborn infants, suggesting that the disease 
may be conveyed from infected blood of the 
mother. 

Recently Pinkerton and Henderson" re- 
ported 2 prov ed cases of toxoplasmosis in 
adults. Clinically these have little if any- 
thing in common with the infantile form of 
the disease. Chills or chilly sensations fol- 
lowed by fever and symptoms of acute 
pneumonia were the most prominent mani- 
festations in both cases. A general cuta- 
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neous eruption sparing only the palms of the 
hands, soles of the feet and scalp developed 
at the onset, but faded after a few days. In 
both cases there was a history of previous 
tick bite, suggesting the possibility of a 
rickettsial character of the disease. Clini- 
cally it may resemble Rocky Mountain 
spotted fever, and could easily be mistaken 
for it. The acute pneumonic involvement is 
the most outstanding characteristic of the 
disease. 

As radiologists we are most concerned 
with the pulmonary lesions as manifested 
in the roentgenogram; upon the roentgen- 
ologist will undoubtedly fall the responsi- 
bility of recognition of many of these cases. 
We have here for consideration the chest 
roentgenograms of 2 patients reported by 
Pinkerton and Henderson.'® The one, a fe- 
male patient, seems to show the pulmonary 
manifestations at an earlier stage; the 
other, a male patient, was examined when 
the pulmonary manifestations were more 
fully established. 

The earlier pulmonary manifestations 
may perhaps be best described as an ap- 
pearance of acute pulmonary congestion 
with edema of the lungs; there is accentua- 
tion of the hilar shadows with an 
in the size and number of 
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Fic. 1. Early manifestations of acute interstitial 


pneumonitis from toxoplasmic infection of the 
lung, as seen in the second adult case (female) 
reported by Pinkerton and Henderson.'® At the 
onset there is a pronounced increase in the hilar 
shadows with accentuation of the lung markings 
radiating outward into both lungs. The peripheral 
lung markings assume the appearance of a net- 
work. The picture at this stage is very similar to 
acute pulmonary congestion with edema. 


lung markings radiating outward from the 
hilar regions into both lungs but stop- 
ping short of the parenchymal structures. 
There is, in addition, the blotchy, blurred 
appearance seen in acute edema of the 
lungs. The picture, at this stage of the 
disease, is similar to that seen in passive 
congestion with pulmonary edema, but 
without cardiac enlargement. Any disease 
process of the lung which produces primary 
interstitial involvement may give a similar 
roentgen picture. For instance, aspiration 
of irritating material such as kerosene pro- 
duces acute congestion from irritation fol- 
lowed by acute edema of the interstitial 
tissues. Aspiration of less irritating sub- 
stances, such as water, in drowning, might 
be expected to cause a somewhat similar 
roentgen picture, but this changes rapidly. 
Perhaps the lesion which might most nearly 
simulate the lung condition, and therefore 
produce a similar roentgen picture, would 
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be acute edema of the lungs from water- 
logging caused by excessive forcing of fluids 
in postoperative cases. 

At a more advanced stage of the disease 
the picture changes. The accentuated lung 
markings radiating outward into the lungs 
from the hilar regions are no longer the 
predominating features; they become over- 
shadowed by the increasing interstitial in- 
filtration and alveolar exudation. The com- 
posite picture is one of conglomerate areas 
of infiltration crowding upon each other to 
give the appearance of irregular blotchy 
consolidation of the lung. The site of great- 
est involvement seems to be the lower lobes. 
The roentgen picture at this stage, if con- 
sidered without regard to the clinical mani- 
festation, might be readily simulated by 
any of the atypical pneumonias, or by any 
of the mycotic infections. Extreme edema 
of the lungs from any other cause might be 
mistaken for this condition. Toxoplasmosis, 
however, is more acute and the symptoms 
are more grave. In both of the reported 
cases there was extreme prostration, high 
fever and intense cyanosis and dyspnea 
towards the end of the disease and the pa- 
tients died from respiratory failure. Clinical 
symptoms would easily rule out Toxoplasma 
infection. 

The pathology found at autopsy as re- 

ported by Pinkerton and Henderson," ex- 
plains very logically the roentgen findings. 
In the female patient four days after roent- 
gen examination: 
All lobes of both lungs were edematous and 
consolidated, the right lung weighing 750 Gm. 
and the left 680 Gm. The cut surfaces of the 
lungs were grayish white, and when scraped 
with the knife, yielded a frothy, grayish white, 
semifluid material. ... 

Microscopic Examination. -Vhe lungs showed 
a remarkable picture of interstitial pneumo- 
nitis, with interstitial organization in many 
areas. Practically every alveolus appeared to 
be lined with cuboidal epithelium. ... The 
alveoli contained a gelatinous appearing exu- 
date in which very few inflammatory cells were 
present, and the alveolar walls were often lined 
with a thick, hyaline membrane similar to that 
seen in influenzal pneumonia. The heart showed 
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rare necrotic muscle fibers with relatively little 
cellular reaction. The liver and spleen showed 
occasional areas of focal necrosis like those seen 
in case 1. Toxoplasma was not numerous in 
any of the tissues. Occasional alveolar lining 
cells, as well as macrophages lying free in the 
alveoli and bronchioles, were distended with 
these organisms, and a few myocardial fibers, 
otherwise normal in appearance, contained 
large colonies of organisms. These parasitized 
muscle fibers were so few in number that it was 
impossible to find them in many of the sections 
of the myocardium. Toxoplasma was also found 
in the hepatic and splenic lesions. 


As reported by Pinkerton and Hender- 
son'® in the male patient at autopsy seven 
days after roentgen examination: 

The lungs were markedly congested, and a 
hemorrhagic, frothy fluid exuded from the cut 
surfaces. Uniformly distributed through all 


lobes of both lungs were firm, shotlike areas of 


induration, ranging from I to 3 or 4 mm. in 
diameter. 

Microscopic Examination. The lungs showed 
an interstitial pneumonitis, with rounding up 
of the alveolar lining cells, and areas of organi- 
zation by connective tissue corresponding to 
the shotty nodules described grossly. In some 
areas there was also a fibrinopurulent exudate 
in the bronchioles and alveoli, but the connec- 
tive tissue proliferation was in the alveolar 
walls rather than in the alveoli. The heart 
showed prominent fusiform accumulations of 
mononuclear cells between apparently undam- 
aged muscle fibers. The liver and spleen, in 
addition to the characteristic changes of portal 
cirrhosis, showed scattered small areas of focal 
necrosis consistent with those described in pre- 
viously reported cases of toxoplasmosis. 

The most important microscopic feature was 
the presence in the tissues of intracellular pro- 
tozoa having the morphologic characteristics of 
Toxoplasma... . 


Essentially then, the process seems to be 
an acute interstitial pneumonitis with asso- 
ciated pulmonary congestion and edema. 
The gelatinous appearing exudate almost 
devoid of inflammatory cells, the cuboidal 
alveolar epithelium, the thick hyaline mem- 
brane lining the alveoli, all are manifesta- 
tions of what is found in influenzal or virus 
pneumonia. Early in the influenza epidemic 


Roentgen Manifestations of Adult Toxoplasmosis 


Kic. 2. Later stage of acute interstitial pneumonitis 
from toxoplasmic infection of the lung as seen in 
the first adult case (male) reported by Pinkerton 
and Henderson.'® As the disease progresses the 
accentuated hilar shadows and increased lung 
markings radiating from the hilum no longer pre- 
sent the most prominent roentgen feature. They 
become overshadowed by the blotchy peribron- 
chial infiltration and the irregular alveolar exu- 
dation which gives the appearance of broncho- 
pneumonia. The extreme periphery of the lung is 
last to become involved. At this stage the appear- 
ance is indistinguishable from atypical broncho- 
pneumonia from any other cause. 


of 1918, such pathological characteristics 
were established as peculiar to the disease; 
the subsequent manifestations of infection 
with other bacteria such as the strepto- 
coccus merely added their reactions to the 
pathological picture. Since that time sporad- 
ic cases have occurred giving a similar pic- 
ture which we have been satisfied to group 
under the heading of atypical pneumonias. 
There is no doubt that there are probably 
many types of pulmonary infection in- 
cluded in this group of atypical pneumo- 
nias. In addition to the unusual manifesta- 
tions of bacterial infection, there are many 
in which no bacterial cause can be found. 
If, in addition, it is found on pathological 
examination that there is an interstitial 
pneumonitis with thickening of the alveolar 
wall, gelatinous non-cellular exudate in the 
alveoli, and formation of a hyaline mem- 
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brane in the alveoli, the condition is classi- 
fied at once as virus pneumonia. Now it 
appears that even infections with this path- 
ological finding may be caused by widely 
varying agencies. 

A number of other types of lung involve- 
ment have been described which present 
this essential pathological picture. Psitta- 
cosis, a disease caused by contact with in- 
fected parrots, is generally accepted as a 
virus disease.'’ It takes on the form of an 
pneumonic process. Hoge” describes the 
pathology of psittacosis as follows: 


On gross examination it was seen that the con- 
solidation was central in type and did not ex- 
tend to the pleura, there being a layer of crepl- 
tant tissue surrounding each consolidated area. 
On cut section, the consolidated area was gray- 
ish-red in color and exuded a mucopurulent 
material on slight pressure. It was further ob- 
served that the consolidated areas did not show 
the firm consistency of ordinary pneumonia, 
but that sections cut from consolidated areas 
floated on water. 

The virus of psittacosis was obtained by 
inoculation of emulsions of both lung and spleen 
tissues into white mice. 


Microscopically it shows the interstitial 
pneumonitis, gelatinous non-cellular alve- 
olar exudate, hyaline membrane, etc. No 
organisms of any kind have ever been 
found. Roentgenographically the picture is 
similar to that produced by toxoplasmosis. 
It is possible that psittacosis may not be so 
rare; not only parrots, but other birds may 
also be carriers. 

Another disease which has been described 
giving a similar roentgen picture is Ameri- 
can Q fever.*-*:"':4.15 This is a new rickett- 
sial disease caused by Rickettsia diaporica, 
transmitted by a tick bite — was re- 
ported by Davis and Cox’ in 1938. The fil- 
ter passing agent was ahead" by tick 
bite to a laboratory worker. In 1940 Horni- 
brook and Nelson™ described an epidemic 
of pneumonitis due to American Q fever. 
The chief feature of the disease was an 
acute, very virulent involvement of the 
lungs. The pathology was described as 
“Central pneumonia which would have 
been unrecognized in the absence of roent- 
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gen examination of the chest.” It is possible 
that American Q fever likewise may not be 
so uncommon. 

Still another type of virus has been re- 


cently isolated by intranasal inoculation of 


mice by Eaton, 
state that: 


Beck and Pearson.’ They 


The recovered virus is practically identical with 
the virus of meningopneumonitis as described 
by Francis and Magill in 1936. 

The new virus differs from the commonly de- 
scribed strains of psittacosis in its failure to 
cause death of mice with hepatic necrosis after 
the repeated intraperitoneal passage. 


In November, 1940, Weir and Horsfall?* 
reported the ‘uliesinns of a virus from an 


atypical pneumonia by injection of some of 


the sputum into the mongoose. This prob 
ably represents another type of virus infec- 
tion. 

Within the last few years numerous in 
stances of similar atypical pneumonic infec- 
tions have been 

Recently under the heading of ““Broncho 
pneumonia of unknown etiology (variety 
X)”, Longceope” reported 
stances of unusual pneumonic involvement 
having somewhat similar characteristics. 


numerous in 


The recent discovery by Pinkerton and 
Henderson, of toxoplasmosis as a new form 
of pulmonary infection producing a patho 
logical picture practically identical with 
that seen in virus infection, in which definite 
protozoa can be demonstrated, would seem 
to reopen the entire question of atypical 
pneumonias. 

It might be better, therefore, to follow 
the suggestion of Longcope, referring to all 
atypical pneumonic processes as, ““broncho 
pneumonia of unknown etiology (variety 
X),” until more conclusive method 
differentiation is effected. 

If we as roentgenologists are able, by 
careful consideration of the roentgen find 


ings, to suggest the possibility of one of 


these unusual agents as the cause of the 
infection, we may aid materially in the 
investigation of this extremely important 
subject.* 


* For discussion see page 841 
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TOXOPLASMIC ENCEPHALOMYELITIS 


VIII. SIGNIFICANCE OF ROENTGENOGRAPHIC FINDINGS IN THE 
DIAGNOSIS OF INFANTILE OR CONGENITAL TOXOPLASMOSIS*} 


By CORNELIUS G. DYKE, M.D., ABNER WOLF, M.D., DAVID COWEN, M.D., 
BERYL H. PAIGE, M.D., and JOHN CAFFEY, M.D. 


NEW YORK, NEW YORK 


OXOPLASMA is a protozoan parasite 

of uncertain classification which has 
been known since 1908 when it was re- 
ported independently by Nicolle and Man- 
ceaux in the North African rodent, the 
gondi, and by Splendore in the Brazilian 
rabbit. This protozoan infects many tis- 
sues, the central nervous system often being 
involved. It has been identified in many 


Fic. 1. Toxoplasmic encephalomyelitis. Single toxo- 
plasmata in cells and extracellular clusters or 
“cysts” in necrotizing and inflammatory lesions in 
the central nervous system and retina. 


countries and found in many animal hosts, 
among which rodents and birds are espe- 
cially prominent. In smears the parasites 
appear as well outlined, crescentic or curved 
masses of protoplasm, 4 to 6 micra in length 
and 2 to 3 micra in width. The ends are fre- 


quently pointed. When seen in sections of 
fixed tissues, rounded or oval types are the 
usual forms (Fig. 1). Under these condi- 
tions, the organisms appear smaller, meas- 
uring 2 to 3 X1.§ micra. A rounded chroma- 
tin mass'is found in the center or at one end 
of the parasite. The protozoa also occur as 
large, rounded masses of closely approxi- 
mated organisms, sometimes referred to as 
cysts. Reproduction is by simple binary 
fission. By some it is claimed that schizog- 
ony occurs. 

Human toxoplasmosis was first encoun- 
tered as an encephalomyelitis in infants. 
In 1937, Wolf and Cowen" described a form 
of infantile encephalomyelitis produced by 
a protozoan, and in 1939, Wolf, Cowen and 
Paige’®'*-'* proved it to be a toxoplasmic in- 
fection by transmission of the disease to 
animals from a subsequent case. Additional 
cases were later added by these authors and 
demonstrated to be instances of the same 
disease by the pathological findings, and 
again in one instance, by animal trans- 
mission.* Certain cases of central nervous 
system infection in infants which had ap- 
peared in the earlier literature’: could 
by cross comparison, and in some cases by 
re-examination of the pathologic material, 
be identified by these same authors as addi- 
tional examples of the disease.’:*.'" Subse- 
quently, Toxoplasma was found by Sabin” 
to produce an encephalomyelitis in older 
children, and by Pinkerton and Weinman" 
and by Pinkerton and Henderson® to give 
rise to a generalized infection in adults, 
often predominantly pulmonary. 

Infantile toxoplasmic encephalomyelitis 


* From the Departments of Radiology and Neuropathology of the College of Physicians and Surgeons, Columbia University, Neuro 
logical Institute and Babies Hospital, New York, N. Y. Supported in part by Funds from The Matheson Commission and Child 
Neurology Research (Friedsam Foundation). 

+ Presented at the Forty-second Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 23-26, 1941. 
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occurs in young infants of either sex who 
show symptoms and signs soon after birth 
or are born with hydrocephalus. They may 
have convulsive seizures, progressive en- 
largement of the head, increased intra- 
cranial pressure, microphthalmos and man- 
ifestations of involvement of many areas of 
the nervous system. Focal chorioretinitis, a 
striking feature of the disease,’ occurs in 
both eyes, frequently in the macular region, 
and appears as yellowish-white or brown- 
ish-red, round or oval, slightly depressed or 
elevated patches which show irregular cen- 
tral or marginal dark pigmentation. The 
spinal fluid is xanthochromic, contains a 
large amount of protein and shows a pleo- 
cytosis, chiefly of round cells. Some of the 
patients die during the first months of life, 
while others survive with ocular and cere- 
bral defects.? Pathologically, these cases 
show a_ widespread encephalomyelitis 
marked by focal inflammation and necrosis 
and an accompanying localized leptomenin- 
gitis. In later stages, these necrotizing le- 
sions show a marked tendency to calcify” 
(Fig. 2). Miliary granulomata, composed of 
epithelioid cells without necrosis or giant 
cells, are scattered throughout the central 
nervous system and are a characteristic 
feature of the disease (Fig. 3). Focal in- 
flammatory and necrotizing lesions are also 
found in the retina and choroid and may 
occasionally occur in other organs. 

The reservoir of animal toxoplasmosis in 
rodents and birds referred to above may be 


Fic, 2. Toxoplasmic encephalomyelitis. Calcification 
in degenerated cerebral cortex. 


Toxoplasmic Encephalomyelitis 


Fic. 3. Toxoplasmic encephalomyelitis. 
Typical granuloma in cerebrum. 


the source of human infection. The natural 
mode of transmission is at present un- 
known. The possibility of the mediation of 
an insect vector has been raised, but no 
proof adduced for it. In the infantile form 
of toxoplasmosis under discussion, the in- 
ception of the disease in utero has been es- 
tablished in some instances.!® 


ROENTGENOLOGIC ASPECTS 


Cerebral calcification and internal hy- 
drocephalus had been noted as prominent 
features of infantile or congenital toxo- 
plasmic encephalomyelitis at necropsy,*"!” 
which suggested that their identification 
by roentgen examination might be helpful 
in clinical diagnosis.*:!7 This has proved to 
be the case. 

Ten cases of this disease were examined 
roentgenographically. These included 4 
cases which were not recognized until ne- 
cropsy (J.S.," C.D.,!7 L.M.,*® and A.M.T.®) 
and 6 cases that were diagnosed clinically 
(Cases P.D.,? J.F.,? A.1.,? M.B.,? D.H.,? and 
C.J.*). Details of the findings in these cases 
are available in previous publications in 
this series. The characteristic pathological 
and clinical features of the condition have 
been mentioned. In making the clinical 
diagnosis, serological tests were of aid and 
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have been described elsewhere.? For the 


purpose of orientation, brief summaries of 


the histories of the above cases are ap- 
pended: 


CASES DIAGNOSED BY AUTOPSY (SERIES I) 


1. J.S.,4 female, white, aged twenty-four 
days. Convulsions. Slight enlargement of head. 
Anterior fontanelle large and bulging. Head 
retracted. Twitching movements of extremities. 
Deep reflexes hyperactive. Bilateral Babinski 
signs. Pupils reacted sluggishly to light. Bi- 
lateral chorioretinal lesions. Cerebrospinal fluid: 
xanthochromic, high protein, pleocytosis. Died 
at thirty days. 


2. C.D.,"" male, white, infant. Onset third 
postnatal day—convulsions. Left-sided Horn- 
er’s syndrome. Deviation of eyes to right, 
nystagmus to right, head retraction 
teenth day. Lesion of high cervical spinal cord 
considered to be secondary to birth injury, 
complete loss of function in fourth week of life. 
Labile body temperature. Spinal fluid: xantho- 
chromic. Died at thirty-one days. 


seven- 


3. L.M.,® female, slightly premature. Hydro- 
cephalus at birth. Roentgenogram of skull, 
sixth day, small shadows of calcium density in 
brain. Spinal fluid: xanthochromic, high protein 
content. Progressive hydrocephalus with ter- 
minal convulsions. Subnormal temperature. 
Died at nine weeks. 


4. A.M.T.,*° white, female, infant. Slightly 
premature. Evidence of pulmonary infection at 
two days. Signs of circulatory failure and pyrexia 
at three days and death on the fourth day. 


CASES DIAGNOSED CLINICALLY (SERIES II) 


1. P.D.,2. female, aged three 
months. Generalized convulsions, poor eye- 
sight and left internal strabismus since early 
infancy. Mental retardation, and markedly de- 
fective speech. Roentgenographic identification 
of small areas of intracerebral calcification at 
three years. Ventriculographic demonstration 
of pronounced internal hydrocephalus at three 
and one-half years. Bilateral chorioretinal le- 
sions noted at this time. 


years nine 


2. J.F.,? male, infant. Jaundice at birth. En- 
largement of liver and spleen. Internal hydro- 
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cephalus and intracerebral calcification noted 
during first month of life. Bilateral chorio- 
retinitis observed at thirty-one days. Marked 
retardation of psychomotor development. 


3. A.L.,? male, aged two years. Jaundiced 
fourth day of life. Diffuse maculopapular rash 
lasting until fourth week. Palpable liver and 
spleen. Intracerebral calcification at seven 
weeks. Microcephalus noted at five months. 
Focal chorioretinitis observed bilaterally at 
two years. Defective speech. 


4. M.B.,? female, aged four years. Left in- 
ternal strabismus noted age of two 
months. At four years of age, defective speech. 
Left microphthalmos. Bilateral focal chorio- 
retinitis. Intracerebral calcification. 


before 


§. D.H.,? male, negro, aged eleven years. 
Left external strabismus and “‘congenital eye 
lesions’ noted at four years. Petit mal attacks 
beginning at seven years. Old bilateral central 
chorioretinitis observed at this time. Small 
area of calcification in brain noted at eleven 
years. Subnormal intelligence. 


6. C.J.,? male, aged seven and one-half years. 
Defective vision, “twitching of eyes,” incon- 
stant right internal strabismus noted at three 
months. Virtual blindness in one eye at one 
year. Generalized convulsive seizures beginning 
at eighteen months. At seven and one-half 
years, central areas of old chorioretinitis noted 
bilaterally. Electrocephalogram diffusely patho- 
logical. 

SKULL 

Size of the Skull. The skull in 2 instances 
was microcephalic, A.I. (Fig. 4 to 8) and 
C.D., while in 3 infants, only a few weeks 
old, the skull was macrocephalic, L.M., 
J.S. and J.F. (Fig. 9). In a third child, 
P.D., hydrocephalus was noted at three 
and one-half years of age, when ventricu- 
lography was performed (Fig. 15). In the 
other 3 cases, the skull was normal in size. 

Shape of Skull. The shape of the skull was 
not unusual in any of the patients. 

Thickness of the Skull. The bones of the 
vault of one of the microcephalic infants 
(A.I.) on which three different examina 
tions were made, eleven 


seven W eeks, 


= 
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4. Toxoplasmic encephalomyelitis. Roent 
genogram of skull made approximately six weeks 
after birth showing multiple areas of calcification 
scattered throughout both cerebral hemispheres. 
The skull is distinctly microcephalic. (Courtesy 
of Dr. Fk. M. Claiborne, French Hospital.) 


Kic. 5. A.l. Toxoplasmic encephalomyelitis. Roent 
genogram of skull made eleven months after birth 


showing an increase in the number and size of 
the areas of calcification. (Courtesy of Dr. E. M. 
Claiborne, French Hospital.) 


kic. 6. Toxoplasmic encephalomyelitis. Lateral 
roentgenogram of skull made eleven months after 
birth showing somewhat more clearly the distribu- 
tion of the areas of calcification and their size and 
number. Roentgenogram made on same date as 
that of Figure 5. (Courtesy of Dr. E. M. Claiborne, 
French Hospital.) 


Fic. 7. A.I. Toxoplasmic encephalomyelitis. Roent- 
genogram of skull made approximately two years 
after birth showing a further increase in size and 
number of the areas of calcification. 
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Fic. 8. A.1. Toxoplasmic encephalomyelitis. Lateral 
roentgenogram of skull made approximately two 
years after birth showing a further increase in the 
size and number of the areas of calcification. Com- 
pare with previous figures. 


months, and two years after birth, showed 
in each instance, distinct thickening (Fig. 
4 to 8). In the earliest examination seven 
weeks after birth, there was thickening of 


Fic. 9. J.F. Toxoplasmic encephalomyeiitis. Lateral 
roentgenogram showing a moderate degree of 
hydrocephalus. Note the somewhat vertically dis- 
posed streaks of calcification (arrows) in the region 
of the basal ganglia. Many small areas of calcifica- 
tion are noted in the frontal and central areas of 
the brain. 


‘1c. 10. P.D. Toxoplasmic encephalomyelitis. Lat- 
eral roentgenogram showing separation of the 
coronal suture, atrophy of the sella turcica, and 
areas of calcification which are probably in the 
thalami. 


the occipital bone. In the examination 
made at eleven months of age, the frontal 
and parietal bones were thicker than 
usual, and the bones of the base of the skull 
appeared rather dense. Furthermore, the 
examination made two years after birth 


Fic. 11. P.D. Toxoplasmic encephalomyelitis. Roent- 
genogram made four months after that seen in 
Figure 10, showing a definite increase in the size 
of the head, separation of the coronal suture and 
atrophy of the sella turcica. The areas of calcifica 
tion remain unchanged. 
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TABLE I 


ROENTGENOGRAPHIC FINDINGS IN INFANTILE OR CONGENITAL TOXOPLASMIC ENCEPHALOMYELITIS 


Series |. Cases Diagnosed by Autopsy 
ge at Roentgenograms of Skull 
Time of ; 
| Long Abdo- 
Name Roentgen Sex ae Chest 
Examina Size Phick Sella Sutures Calcification Pressure Bones 
ness Turcica 
tion 
i 6 days I Hydro Normal Normal Normal; Faint flecks in | Bulging 
Hist cephalic* wide open | basal ganglia* | soft tissues 
191335 fontanelle reexamination | through 
X-ray of histological | anterior 
148 material showed! fontanelle* 
calcium in 
basal ganglia 
and thalamus 
C.D ; days M Slightly Normal Normal Normal; Questionable No Broad bands| Inflammatory 
micro wideopen | areas in post diminished | reaction right 
cephalic* fontanelle | central region* density at perihilar re 
histological ends of gion 
abundant shafts 
calcium) 
L.M 6 days M Hydro Slightly Normal Sutures Bilateral cau Bulging at | Normal 
Hist veek cepalic thinner widely date nuclei fontanelle 
B41 than separated; 
X-ray normal wide open 
4571 fontanelle 
4.M.T.* lays I Ribs and Heart large 
SA clavicles Histological: 
Xo normal toxoplasmic 
X-ray myocarditis 
3479 and pneumo 
nitis 
Series Il. Cases Diagnosed Clinically 
PD yr I Hydro Normal Moderate Separated Bilateral Moderate 
Hist yr. and cephalic atrophy slightiy thalami 
6251 Posterior 
X-ray clinoid 
140 processes 
short 
[1 day M | Hydro Normal Normal Normal Flecks nearcor- Bulging at | Normal Right upper 
Hist }-3 m cephali tical surface, fontanelle lobe shadow of 
frontal, parietal increased 
X-ray Bilateral streaks density 
‘1 in thalami transient 
Later examina 
tions showed 
calcification to 
have increased 
A 12 weeks M Micro Thicker | Normal Normal Multiple flecks | No Normal Normal Normal 
Hist 11m cephalic than mostly in tem 
( . yr normal poral and oc 
X-ray cipital lobes 
( Later examina 
tions showed 
calcification to 
have increased 
M.B , yr I Normal Normal Normal Normal One streak in No 
t neck of left 
18 caudate nucle 
Ly us; multiple 
I flecks in cere 
brum 
D.H 11 yr M Normal Normal Normal Normal 1 mm. fleck in | No Infiltration 
Hist right caudate near left hilum | 
10 nucleus and small cal 
X-ray cium shadows 
161 in right upper 
lobe 
Co > years M Normal Normal Normal Normal None No 
Hist 
X-ray 
* These additional findings, not originally reported, were noted on re-examination of the roentgenograms 
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showed generalized thickening of the bones 
of the vault and of the base, so characteris- 
tic of microcephaly. 

In the 3 hydrocephalic infants, the cra- 
nial bones were slightly thinner than nor- 
mal, particularly in L.M. The fourth, P.D., 
an older patient with hydrocephalus, had 
cranial bones of normal thickness. In the 
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separation of the coronal and sagittal su 
tures (Fig..10 and 11). The other § cases 
showed no evidence in the roentgenograms 


of increased intracranial presure. In case of 


P.D., the earlier examination revealed evid 
ence of increased intracranial pressure, and 
the skull was normal in size. However, at a 
later date the skull showed definite en 


TaBLe II 


PNEUMOENCEPHALOGRAMS IN CASES OF INFANTILE 
Measurements’ of Ventricles 
in Centimeters - Tem Occipit 
y 3 5 Horn Horns 
P.D I M ler M Ma 
Hist itely edly y 
625175 lilated ited 
X-ray I 
501490 
L.M Mode Mark Mark 
Hist itely edly 
lilated 
X ray 
$5717 
J. Gas did not enter bot atera None N N 
Hist ver icl g vent ri 


other cases, there was no significant altera- 
tion in the thickness of the bones of the 
vault or base of the cranium. 

Evidences of Increased Intracranial Pres- 
sure. In 3 infants, J.F., L.M. and J.S., there 
was slight but distinct bulging of the an- 
terior fontanelle, and in one of these cases 
(J.F.) the mastoid fontanelle was large. 
Two weeks later, this fontanelle had de- 
creased considerably in size. Another pa- 
tient (P.D.), who was three and one-half 
vears of age at the time of examination, 
showed evidence of atrophy of the posterior 
clinoid processes and dorsum sellae, and 
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Basal Cisterns 


sth Appear 
Body Aque Ven Inter S ince 
tricle | Mag Ga 
Moder- | Slightly Nor Nor Nor Nor Few 
ately enlarged mal ma mal! ma o 
dilated ma 
in an 
terior 
two 
thirds 
Mark 
edly 
lilated 
in post 
erior 
third 
Moder- Not Not Not Not Not Not Bubbles of 
ate in visible visible ! bl 4 
interior 
two 
thirds 
Mark 
edly di 
lated ir 
poster 
or third 
ind 
itria 
Nor None None N I I N Bubble 
m i ent 
if 
ul 
ir 
Lar 


largement, and evidence of increasing in 
tracranial pressure. 

Intracranial Calcification. most strik 
ing roentgenographic evidence of toxoplas 
mic infection of the brain in infants and 
children is that resulting from intracerebral 
calcification. This occurred in 8 of the 9 
patients (Table 1). Roentgenograms of the 
skull were not taken in the tenth case. In 
6 instances, calcification was present in 
both cerebral hemispheres. In one of the 
unilateral cases (D.H.) there was a single 
small area of lime salt deposit in the right 
cerebral hemisphere in the region of the 


| 
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neck of the caudate nucleus. In the other 
there were faint shadows in one postcentral 
region. In the 6 instances with bilateral 
cerebral calcification, there were multiple 
small, more or less rounded areas of lime 
salt deposit. In one instance (A.I.) (Fig. 
4 to 8), many small areas of calcium density 
were noted in the parietal, occipital and 


temporal areas, where they were more 
numerous in the frontal region. In another 
case (J.F.) there were diffuse focal de- 


posits of calcium but they appeared to be 
more numerous in the frontal area, al- 
though there were some in the parietal and 
occipital regions. In 3 instances (J.F., P.D. 
and LL.M.) there were curvilinear streaks 
of calcification in 
thalami 


the basal ganglia or 
and 11). curvi- 
linear streaks of calcium density are the 


(Fig. 1 These 
most characteristic but not the most com- 
mon feature of the disease. Multiple small 
collections of lime deposits, 1 to 3 mm. in 
diameter, are particularly prone to occur 
in this infection of the brain. 

In one of the microcephalic infants (A.I.) 
the examination of the skull made seven 
weeks after birth showed multiple flecks 


ic. 12. L.M. Toxoplasmic encephalomyelitis. Pos 
teroanterior roentgenogram showing the marked 
nterna hydrocephalus. Note the bubbles of gas 


n the ventricies which are probably due to in 


n the cerebral fluid 
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Kic. 13. L.M. Toxoplasmic encephalomyelitis. Lat- 
eral roentgenogram showing the tremendous de- 
struction of the parietal, occipital and temporal 
lobes of the brain, and the moderate destruction 
of the frontal lobes. Note bubbles of gas. 


of calcium scattered throughout both cere- 
bral hemispheres. The examination made 
at eleven months of age revealed the cal- 
cium deposits to be larger and more nu- 
merous. The third examination, made when 
the child was two years of age, revealed 
a still further increase in the size and num- 
ber of the calcium deposits. 
Pneumoencephalographic Appearance of 
the Brain (Table 11). Three (L.M., P.D. and 
J.F.) of the 10 cases had air studies per- 
formed on them. In 2 instances (L.M. and 
P.D.) the ventricles were well visualized 
and in both instances, they were markedly 
enlarged (Fig. 12, 13 and 14). The frontal 
horns in these 2 cases were enlarged, but 
the main enlargement involved the bodies, 
atria, occipital and temporal horns (Fig. 
15). The lateral ventricles were in their 
normal position in the lateral plane and 
in one case (P.D.) the third ventricle was 
visualized and was enlarged. In both of 
these there evidence of in- 
creased intracranial pressure, and in one 
case there was separation of the sutures 
(P.D.). It is probably fair to conclude that 
the enlargement of the lateral ventricles 
was not due solely to an obstruction of the 
aqueduct of Sylvius and/or the interven 


cases was 
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Fic. 14, 4 and B. L.M. Toxoplasmic encephalomyelitis. Roentgenogram of the brain, postmortem, which 
confirms the roentgenographic evidence of brain destruction. Arrows point to calcium in basal ganglia. 


tricular foramina, because the ventricular 
dilatation was unequal; the frontal horns 


were not as dilated as the remainder of 


these cavities. The enlargement of the ven- 
tricles must therefore be ascribed at least 
in part to actual destruction of the brain 


Kic. 15. P.D. Toxoplasmic encephalomyelitis. An- 
teroposterior ventriculogram showing the gen- 
eralized dilatation of the ventricular system. The 
atrial portions and temporal horns are propor- 
tionately much larger than the frontal horns. 


and from the ventriculographic evidence 
the destruction in the present cases was 
greater in the temporal, parietal and oc- 
cipital lobes than in the frontal. In the third 
case (J.F.) the gas was introduced through 
the fontanelle and it was found to occupy 
mainly the subarachnoid and _ subdural 
spaces and only a small amount was seen 
in the ventricular system. The single ven- 
tricle (right) which was visualized was 
enlarged to a moderate degree. The basal 
cisterns were distinctly enlarged and the 
few sulci markings which were seen were 
coarser than usual. 

In 2 (J.F. and L.M.) of the 3 cases, the 
visualized intraventricular space had a 
regular mosaic pattern. This was inter- 
preted as indicating the presence of bubbles 
which had persisted, following the intro- 
duction of gas (Fig. 12 and 13). The fact 
that gas bubbles had persisted in 2 of 3 
cases of toxoplasmic encephalomyelitis is 
unusual, and the question has arisen 
whether this is due to the amount of pro- 
tein in the cerebral fluid. In one instance 
(L.M.), the cerebral fluid protein was 323 
mg. per 100 cc. and in the other case (J.F.) 
it was 110 mg. per 100 cc. at the initial 
examination. In the second (J.F.) there 
was a small amount of gas in the subdural 


- 
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space over both cerebral hemispheres, and 
in various positions there seemed to be 
more than the normal potential space, in- 
dicating an atrophy of the brain. However, 
it could not be determined which portion 
of the brain was most affected in this pa- 
tient. In a third case (P.D.) the gas did 
not form bubbles, and the protein of the 
cerebral fluid was 19 mg. per 100 cc. Since 
the normal protein in ventricular fluid is 
5-15 mg. per 100 cc. the bubbling effect in 
the first 2 cases may have been associated 
with the increased protein. It may be that 
other substances such as lipids from the de- 
generated ventricular walls contributed to 
this phenomenon. 


CHEST 


In 
D.H.) roentgenograms of the chest were 
made. In one child (A.I.) two years of 
age at the time of examination, the lungs 
appeared normal. In 3 cases (C.D., J.F. and 
D.H.) the lungs appeared abnormal. In 
C.D. there was a patchy shadow of in- 
creased density in the right perihilar region 
which was consistent with an inflammatory 
process. The roentgenograms of J.F. (Fig. 
16) showed consolidation of the right up- 


Kic. 16. J.F. Roentgenogram of the chest showing 
shadow of increased density in the right upper lung 
field. 
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per lobe which continued for a week be- 
fore it disappeared. These pulmonary 
changes may not have been manifestations 
of toxoplasmic infection, since they are 


Fic 17. C.D. Defective mineralization at 
the ends of the long bones. 


similar to inflammatory or atelectatic le- 
sions found in infants without toxoplasmo- 
sis. In the third child (D.H.), there were 
small calcified lesions in the right upper 
lobe and an area of increased density above 
the left hilum. This patient had a positive 
Mantoux test. In a fourth infant (A.M.T.), 
the roentgenograms of the chest revealed 
enlargement of the heart. The pathological 
studies disclosed toxoplasmic myocarditis 
and pneumonitis. 


LONG BONES 

The skeleton was examined in part in 5 
instances. The long bones of C.D. showed, 
in the terminal segments of the shafts, 
deep transverse zones of diminished density 
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(Fig. 17). These changes are similar to the 
lesions that have been seen at the epiphys- 
eo-diaphyseal junctions in syphilitic new- 
born infants, and in a variety of severe in- 
fectious and nutritional disorders in the 
neonatal period, and they are probably not 
specific for toxoplasmosis.’ In the vertebral 
column, the provisional zones of calcifica- 
tion in the superior and inferior margins of 
the vertebral bodies were exaggerated into 
heavy white borders. Internal to the heavy 
white lines there were parallel linear zones 
of decreased density similar to the deep 
transverse zones in the ends of the shafts of 
the long bones. In the other 4 cases, the 
long bones were normal. 


DIFFERENTIAL DIAGNOSIS 

Toxoplasmic infection of the central 
nervous system must be differentiated from 
a number of intracranial lesions which may 
undergo calcification. The most important 
of these is 6rain tumor, which is infrequent 
in infants. In older children, brain tumors 
are more common, but are infrequent 
supratentorially. Two types are prone to 
calcification, the craniopharyngioma, which 
is characterized by calcification in and 
above the sella turcica, and the venous 
angioma, which is almost invariably located 
in the parieto-occipital region near the 
great longitudinal fissure. In either in- 
stance, the calcification is focal and limited 
to a single area, and in the case of the venous 
angioma, the calcium is deposited in linear 
streaks which are often parallel. 

In tuberous sclerosis, multiple areas of 
calcification often occur. These are usually 
situated along the roofs of the lateral ven- 
tricles, although such areas may be found 
also in the lateral portions of the cerebral 
hemispheres. There may or may not be evi- 
dence of increased intracranial pressure, 
and the disease is usually recognized in 
older children or adults. 

Cerebral calcification epilepsy’ is a disease 
which may be familial, and in this condi- 
tion, multiple large areas of calcification 


are scattered throughout both cerebral 
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hemispheres. This disease is usually not 
recognized except in older children and 
adults. 

Symmetrical cerebral calcification,’ par- 
ticularly of the basal ganglia, has been de- 
scribed in older children and adults. In 
these cases, the calcium deposit is usually 
limited to the basal ganglia and there is an 
absence of increased intracranial pressure. 

Calcified subdural hematoma is usually 
recognized in children or adults and not in 
early infancy. Furthermore, in a hema- 
toma, the calcium is adjacent to the inner 
table of the skull, and it is in the form of 
linear streaks as well as in more or less 
punctate forms. 

Tuberculoma is a rather rare lesion of the 
brain in infants and children and usually 
affects the cerebellum. When such a lesion 
calcifies, the calcium deposits are localized 
and not diffusely scattered throughout the 
cerebral hemispheres as in toxoplasmosis. 

Cysticercus cellulosae is rarely encoun- 
tered in man in the United States. The dis- 
ease usually occurs in adults, and the areas 
of calcification are most numerous along the 
posterior limb of each sylvian fissure, and 
at the base of the brain. The deeper por 
tions of the brain are usually not involved. 

Intracerebral hematoma containing cal- 
cium is rare. Undoubtedly, minute hemor- 
rhages within the substance of the brain 
may undergo calcification but they usually 
are not recognized except in adults. 


SUMMARY AND CONCLUSIONS 


The roentgenographic findings in ten 
cases of infantile or congenital toxoplasmic 
encephalomyelitis have been described. In 
four of these, the diagnosis was not made 
until necropsy, while six were diagnosed 
clinically and are still living. 

Diffuse intracerebral calcification is the 


most striking roentgenographic evidence of 


infantile or congenital cerebral toxoplas- 
mosis. It usually occurs in small flecks ap- 
proximately 2 mm. in diameter, or in 
streaks, particularly in the basal ganglia or 


thalami. Intracerebral calcification was 
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noted in eight of the nine patients whose 
skulls were examined roentgenographically. 

Evidence of increased intracranial pres- 
sure was noted in four of the cases. 

Three of the patients who had pneumo- 
encephalography showed marked internal 
hydrocephalus. 

Multiple cerebral calcification in infants 
and young children makes it imperative 
that the diagnosis of toxoplasmosis be 
seriously considered. 

Pneumonitis may occur in the disease, 
and in one case, Toxoplasma was demon- 
strated at necropsy to be the cause of the 
pulmonary inflammation. 
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DISCUSSION ON PAPERS BY SANTE, 
AND DYKE, ET AL. 


Dr. Leo G. RiGLer, Minneapolis, Minn. My 
discussion will be confined to Dr. Sante’s paper, 
as | really know too little about Dr. Dyke’s 
presentation to offer any comments at all. 

With the introduction of specific chemother- 
apy for pneumonia there has been a somewhat 
unfortunate tendency on the part of both clini- 
cians and radiologists to abandon our previous 
efforts at classification of pneumonias into vari- 
ous types and as to various etiological agents. 
This tendency is natural in view of the fact that 
the vast majority of pneumonias respond so well 
and so uniformly to various of the sulfonamide 
group of drugs. 
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The effort to distinguish various types of 
pneumonia by roentgenographic findings is 
hazardous in the extreme, yet, to some degree, 
a differentiation can be made and should be 
attempted wherever possible. Thus we have 
seen recently an epidemic of pneumonia which 
to the consternation of the clinical staff did not 
respond at all to specific chemotherapy. Sputum 
in these cases showed no specific organisms and, 
in the opinion of our staff, the etiological agent 
was a virus of some type, although this is very 
difficult to prove. In any event it was important 
for us to indicate to the clinical staff that the 
roentgenologic features of this particular epi- 
demic of pneumonia were strikingly different 
from the ordinary or pneumococcus pneumonias 
which we more commonly see, so that thereafter 
there was no great surprise at the response to 
chemotherapy, and other measures were taken. 

The cases reported by Dr. Sante, therefore, 
I believe are of considerable importance as 
giving at least some clue in the roentgen exami- 
nation to the unusual character of the etiologi- 
cal agent of this particular pneumonia. Person- 
ally, | have had no experience whatsoever with 
this particular etiological agent. We have, how- 
ever, seen a number of cases we have called 
interstitial pneumonia which, on pathologic 
examination of lung tissue, resemble somewhat 
the sections Dr. Sante showed; we did not at 
that time recognize them as being due to Toxo- 
plasma, and I don’t know now whether they 
were. 

There are a number of unusual types of pneu- 
monia that we see and it may be well worth 
while looking at one or two merely by way of 
contrast with what Dr. Sante has shown, to 
bring it out. 

(Slide) I show this first slide because Dr. 
Sante mentioned the resemblance to ordinary 
pulmonary edema. This is one of the cases we 
reported this year and there is some resem- 
blance. Edema has a much more diffuse distri- 
bution but otherwise looks a good deal like it. 

(Slide) This is typical of a group of what we 
think are virus pneumonias which show nodu- 
lar areas throughout the lungs, and differ so 
distinctly from this other type. 

(Slide) The final slide demonstrates an un- 
usual type of case which we call allergic pneu- 
monia—individuals who give a very bizarre, 
irregular picture of pulmonary infiltration 
sometimes on both sides, sometimes on one, 
which clears up very, very slowly and is accom- 
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panied by extreme eosinophilia. In some of 
these the eosinophilia and pneumonic manifes- 
tations in the lung have occurred as a reaction 
to the drugs used for chemotherapy of other 
conditions. 


Dr. Justin E. McCarruy, Cincinnati, Ohio. 
We have all seen cases of atypical pneumonia 
both in their roentgen manifestations and in 
clinical findings. 

After having seen Dr. Sante’s slides and re- 
viewing them with him, I am wondering whether 
or not some of the cases that we have been wont 
to call atypical pneumonia weren’t due to toxo- 
plasmosis, and when we see such a case in the 
future, we should consider this in the differen- 
tial diagnosis. 

In looking over Dr. Dyke’s exhibit, I was 
reminded of a case that has been puzzling me 
since the latter part of the spring. This patient 
was presented to me because of the unusual 
calcification of the skull. I have shown it to 
several men with no comments and when I saw 
Dr. Dyke I also presented the films to him, and 
he thinks that this case should be considered 
one of toxoplasmosis. I would like to show 
these slides. 

(Slide) This is the lateral view, and you see 
the calcification in the ventricles, and the an- 
teroposterior view—TI think you can see much 
better, the fine wall of the ventricles. 


Dr. A. B. Sasin, Cincinnati, Ohio. The con- 
ditions discussed by Dr. Sante and Dr. Dyke 
may seem a little strange to you. For although 
Toxoplasma has been known as a new genus of 
protozoa since 1909, it is only in the past two 
years that it has been definitely established as 
the cause of disease in human beings. The habit 
of parasitologists to identify protozoa chiefly 
on morphological grounds was responsible for 
the long delay and resulting confusion. Thus the 
reports of some investigators as early as 1914 
that they found protozoa of toxoplasmic mor- 
phology in human beings were “‘authoritatively”’ 
denied, while others as late as 1937 have re- 
ported various “new’’ conditions and parasites 
which we now have good reason to interpret as 
excellent examples of toxoplasmosis. 

The new orientation came with a better un- 
derstanding of the biological properties of 
Toxoplasma and the discovery that monkeys 
and human beings (although not certain other 
animals) develop specific antibodies in response 
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to toxoplasmic infection. The isolation of Toxo- 
plasma by suitable animal transmission and the 
use of suitable serological tests has given us the 
present appreciation of the protean clinical 
manifestations of toxoplasmosis in man. At the 
present time we have come to distinguish at 
least three distinct types of the infection in 
human beings: (1) the congenital (infantile) 
type in which marked destruction of tissue in 
the central nervous system gives rise to a tetrad 
of clinical signs all which may be present in a 
typical case—hydrocephalus or microcephaly, 
cerebral calcification, chorioretinitis, and such 
signs of cerebral damage as convulsions, mental 
retardation, etc.; (2) the childhood type which 
thus far has manifested itself as an acute 
encephalitis, and (3) the adult type thus far 
characterized by a spotted fever-like syndrome 
associated with diffuse pneumonitis. 

It seems to me that the roentgenologist’s 
role in detecting cases of this disease will be 
chiefly to suggest that the various procedures 
available for establishing a diagnosis of toxo- 
plasmosis should be resorted to when evidence 
of cerebral calcification is found in young in- 
fants or children. Factors other than roentgen 
evidence of a diffuse pneumonitis will probably 
play a more important réle in leading us to sus- 
pect toxoplasmosis in older children and adults. 

Toxoplasmosis is primarily a disease of lower 
animals which is transmitted to man. We have 
good reason to suspect dogs, cats, rabbits, 
guinea pigs, squirrels, voles and possibly mice 
and rats as probable reservoirs of the infection. 
Although almost everyone speaking or writing 
on this subject invariably incriminates birds, it 
should be noted that thus far the various para- 
sites found in birds which may resemble Toxo- 
plasma have neither been established as Toxo- 
plasma nor been shown to be pathogenic for 
mammals. Work which Dr. Warren and I have 
carried on for the past two years has shown that 
of the many drugs which are therapeutically ef- 
fective against other protozoa none could con- 
trol toxoplasmic infection. On the other hand, 
sulfathiazole and sulfapyridine, but not sulfanil- 
amide, were found to exert a curative effect 
against Toxoplasma in mice and rabbits, pro- 
vided the therapy is continued for weeks. 
Sulfanilamide, which is ineffective in animals, 
has been used in two human fatal cases (one 
reported by Pinkerton and Henderson and the 
other by myself), but the effective sulfonamides 
have not yet been used in human beings. 


In conclusion, I wonder if Dr. Dyke could tell 
us whether he has as yet observed any roent- 
genological characteristics which might differ- 
entiate between the cerebral calcification of 
toxoplasmosis and other types of intracranial 
calcification. 


Dr. Sanre (closing). I want to thank Dr. Rig- 
ler, Dr. McCarthy, and Dr. Sabin for their 
kind discussion. 

With reference to chemotherapy, I think I 
must say that chemotherapy was not of any 
advantage as far as we could see in one of these 
cases. The female patient received a course of 
sulfanilamide, 40 grains for three days, and 
showed no manifestation of any change at all, 
so that chemotherapy was abandoned. At any 
rate, it seemed to us that in this respect it re- 
sembled the action of a virus disease. 

I agree with Dr. Rigler that, after all, the 
roentgenologist cannot hope to diagnose toxo- 
plasmosis from a roentgenogram of the chest. 
He can go no farther than to say that there is 
an atypical form of pneumonitis present and to 
suggest to the pathologist the possibility of 
something unusual. I will be up to the patholo- 
gist, by whatever tests are at his command, to 
determine the true nature of the infection. 

The inference that birds can be eliminated as 
a possible source of virus and kindred diseases 
such as psittacosis and toxoplasmosis, is, I 
think, open to question. For instance we think 
of psittacosis (a parrot fever) as being a rare 
disease which occurs only in California; we feel 
that we don’t have to worry about it very much 
in other localities. The pathological picture of 
psittacosis as shown in microscopic slides is, I 
am informed, exactly the same as toxoplasmo- 
sis, minus the organisms and minus the ability 
to transmit the disease to other animals and 
again recover the organism. Now I am in- 
formed, it has been found that psittacosis occurs 
not only in parrots, but in pigeons and chickens 
as well. Since the disease may be conveyed by 
the excreta and since these birds are distributed 
throughout the entire country it is very pos- 
sible that psittacosis itself may account for 
some of these virus-like infections which we are 
encountering. The same thing is true of other 
types of virus. All of these types of infection 
seem to produce interstitial type of inflamma- 
tion and pneumonitis, with swelling and en- 
largement of alveolar epithelium to form a 
cuboidal cell type of lining of the alveoli, a 
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gelatinous, cell-free alveolar exudate and a 
curled-up membrane lining the alveolar spaces 
which result in cyanosis, so that it may be diffi- 
cult for even the pathologist to distinguish 
between the various types of infection from the 
microscopic examination. Certainly the most 
the roentgenologist can hope to do is to point 
out that the case in question may be due to 
some unusual type of infection so as to direct 
the attention of the pathologist to this possi- 
bility. 


Dr. Dyke (closing). I wish to thank the 
gentlemen for discussing the paper, and _ al- 
though I would like to discuss the differential 
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diagnosis of toxoplasmosis, of brain tumor, and 
tuberose sclerosis in detail, it would take too 
much time to do so here. I shall be very glad 
to see those who are interested in the differen- 
tial diagnosis of toxoplasmosis at the exhibit 
and discuss it with them there. It will be taken 
up in detail in the manuscript. 

Dr. McCarthy’s case, of which he showed 
two lantern slides, interests me very much. | 
believe it is definitely due to an inflammatory 
process. It seems his patient may very well 
have had an appendymitis due to the Toxo- 
plasma protozoan. The only other suggestion 
I have is that it may be a calcified wall of a 
hematoma adherent to the appendymal lining 
of the lateral ventricles. 


| 
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THE SPHENOIDAL FISSURE 
\N ANATOMICAL, ROENTGENOLOGICAL AND CLINICAL STUDY* 


By KARL KORNBLUM, M.D., and GEORGE R. KENNEDY, M.D. 


PHILADELPHIA, PENNSYLVANIA 


sb. 1k. roentgen examination of the skull 
has become an indispensable procedure 
in the clinical investigation of patients sus- 
pected of harboring an intracranial neo- 
plasm. The present status of neurosurgery 
is, in a large measure, due to the great aid 
rendered by roentgenology in the accurate 
detection and localization of brain tumors. 
Carefully made and critically analyzed 
roentgenograms of the skull will in the 
majority of instances detect the presence 
of such a lesion. This is attested to by the 
fact that two-thirds of all brain tumors pro- 
duce some alteration in the structure of the 
sella turcica. This aids very materially in 
establishing the diagnosis of brain tumor. 
\ll too frequently, however, the type of de- 
formity of the sella is not sufficient to indi- 
cate the nature or location of the lesion. As 
a matter of fact, the only sellar deformity 
that. 1s pathognomonic is that produced by 
an intrasellar tumor; that is, a pituitary 
adenoma. In view of this fact one must 
often search for other signs to aid in the 
diagnosis. Many such roentgen manifesta- 
tions are in common use such as the evi- 
dence of increased intracranial pressure, 
calcifications, localized hyperostosis and 
bone erosions. We wish to call attention to 
a roentgen finding which has received little 
if any mention in the American literature 
dealing with the roentgen diagnosis of brain 
tumors, namely, alteration in the size, 
shape or appearance of the sphenoidal fis- 
sure.} This abnormality occurs with suf- 
ficient frequency to make it of distinct 
value in the recognition of either an intra- 


cranial or intra-orbital lesion. Because of 


the value that this sign has been to us in 


our routine work it was thought advisable 
to study this fissure both anatomically and 
roentgenologically and to correlate the re- 
sults of such study with the clinical inves- 
tigation of cranial pathology. 


ANATOMY OF THE SPHENOIDAL FISSURE 


The sphenoidal fissure is also known as 
the superior orbital fissure. A good ana- 
tomical description may be found in any 
standard textbook of anatomy. The follow- 
ing is a composite description derived from 
several authoritative works (Fig. 1). The 
sphenoidal fissure is located in the posterior 
portion or apex of the orbit. It is an irregu- 
lar, narrow, slit-like opening between the 
greater and lesser wings of the sphenoid 
bone. As seen from in front, it is obliquely 
placed in the posterior wall of the orbit, its 
direction being from below upward and out- 
ward. The lower and medial portion is 
wider than the outer and upper portion. It 
is bounded above by the lesser wing, below 
by the greater wing, medially by the body 
of the sphenoid bone and laterally by the 
orbital plate of the frontal bone. Below the 
medial end of the fissure is the foramen ro- 
tundum and these two openings are some- 
times connected, forming a single opening. 
Above and medially is the optic foramen. 
In the floor of the orbit is a somewhat 
similar but smaller fissure known as the in- 
ferior orbital fissure. Above the sphenoidal 
fissure, the free edge of the lesser and 
greater wings of the sphenoid bone merge 
at the lateral extremity of the fissure to 
form the posterior free edge of the anterior 
cranial fossa. This edge is commonly re- 
ferred to as the sphenoidal ridge. 

The sphenoidal fissure connects the mid- 


\ brief discussion of this subject ts to be tound in A Text 
book of X-ray Diagnosis, By British Authors, Vol. III, p. 56. dle cranial fossa behind with the orbit in 

From the Department of Roentgenology, Jefferson Medical College and Hospital, Philadelphia, Presented at the Forty-second 
Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 23-26, 1941. 
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Fic. 1. 4, anatomical specimen showing the impor- 
tant structures of the orbit. B, the sphenoid bone 
as seen posteriorly. a, the sphenoidal or superior 
orbital 
sphenoidal ridge; d, greater wing of sphenoid; e, 
foramen rotundum; /, body of sphenoid bone; g, 
orbital plate of frontal bone; 4, inferior orbital 
fissure; i, optic foramen; /, sella turcica. 


fissure; 4, lesser wing of sphenoid; c¢, 


front and serves as a means of transmission 
of the various structures from the cranial 
cavity to the orbit. Through it pass the 
oculomotor, the trochlear, the abducens 
nerves and the ophthalmic division of the 
trigeminal as well as some fibers from the 
cavernous plexus of the sympathetic. The 
orbital branches of the middle meningeal 
artery, the recurrent branch of the lacrimal 
artery and the ophthalmic vein also pass 
through this fissure. 

Roentgenological experience has ac- 
quainted us with the fact that there is con- 
siderable variation in the size and shape of 
the normal sphenoidal fissure. To become 
more familiar with the anatomy and the 
normal variations, a study was made of this 
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fissure from anatomical specimens placed 
at our disposal through the courtesy of Dr. 
J. Parsons Schaeffer, Director of the Daniel 
Baugh Institute of Anatomy of the Jef- 
ferson Medical College. One hundred and 
ninety-one skulls were examined, 34 of 
which had to be discarded because of arti- 
ficial defects which were found in the sphe- 
noidal fissure. While considerable varia- 
tion was found in the size and shape, it was 
possible to recognize definite configura- 
tions permitting the fissures to be grouped 
into six distinct types (Fig. 2). The con- 
figuration which predominated we desig- 
nated the normal sphenoidal fissure. The 
other groups were regarded as variants of 
this normal type. In general, the normal 
sphenoidal fissure as determined from the 
anatomical specimens measures 15 mm. in 
length and 5 mm. at its greatest width. The 
fissure is largest at its lower and medial por- 
tion, being globular or bulbous in shape and 
then tapering off gradually to a point at its 
upper and outer end. Descriptive names 
were given to the variants as indicated in 


Fic. 2. The normal sphenoidal fissure and its vari 
ants, with the percentage of each. The anatomical 
and roentgenological appearance of each specimen. 
7, normal sphenoidal fissure; 2, the bulbous type; 
3, the long narrow type; 4, the dumbbell type; 5, 
the cone-shaped type; 6, the unequal fissures. 
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Table 1, which also gives the number and 
percentage of each variant found in this 
study of anatomical specimens. 

In the bulbous type the lower and inner 
end of the fissure is larger and distinctly 
more bulbous than is found in the normal 
fissure. The long, narrow fissure shows less 
variation in its width from one end to the 
other. At times the fissure shows a bulbous 
expansion at both ends giving rise to a 
dumbbell appearance. Instead of the usual 
tapering off, the sides often remain some- 
what expanded, the shape resembling a 
cone. Of considerable importance is the 
recognition that the normal sphenoidal fis- 
sures may show asymmetrical develop- 
ment. One fissure may be larger than the 
other or there may be a distinct difference 
in their shape. This assumes considerable 

TABLE | 


CLASSIFICATION OF THE NORMAL SPHENOIDAL FISSURE 
ON THE BASIS OF CONFIGURATION, AS DETERMINED 


FROM A STUDY OF 1§7 ANATOMICAL SPECIMENS 
per cent 
Normal fissure 40.12 
Bulbous type 25 1§.g2 
Long, narrow type 1g 12.10 
Dumbbell type 1g 12.1 
Cone shaped type 17 10.82 
Unequal fissures 14 


roentgenological significance since patho- 
logical changes are usually recognized by 
comparing one fissure with the other. 


ROENTGENOLOGICAL STUDY OF THE 
SPHENOIDAL FISSURE 


The roentgen appearance of the orbit 
differs somewhat from that seen in the ana- 
tomical specimen. In the projection used to 
demonstrate the sphenoidal fissures one of 
the striking features noted is the sphenoidal 
ridge which passes across the upper portion 
of the orbital cavity just above the sphe- 
noidal fissure. This important landmark 
cannot, of course, be seen in the frontal 
view of the anatomical specimen. The optic 
foramen, the inferior orbital fissure and the 
foramen rotundum are usually obscured by 
superimposed structures in the roentgeno- 
gram. The sphenoidal fissure itself, how- 
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ever, has essentially the same appearance 
in both the roentgenogram and the ana- 
tomical specimen (Fig. 2). 

Some years of experience have given us 
considerable familiarity with the roentgen- 
ological appearance of the sphenoidal fis- 


TABLE II 


CLASSIFICATION OF THE NORMAL SPHENOIDAL FISSURE 
AS DETERMINED FROM A STUDY OF 494 ROENTGEN 
EXAMINATIONS OF THE SKULL 


per cent 


Normal fissure... . 38 .26 
Bulbous type... bat 14.57 
Long, narrow type Oe 11.74 
Dumbbell type . 46 9.31 
Cone-shaped type . 86 17.41 


sure, and particularly in recent years since 
we have become interested in its importance 
from a clinical point of view. To determine 
whether the results of our anatomical 
studies could be confirmed roentgenologi- 
cally, a series of $32 consecutive roentgen 
examinations of the skull were carefully 
studied as regards the appearance and anat- 
omy of the sphenoidal fissure. It was of 
interest that the same classification based 
on the configuration of the fissure as found 
in the anatomical specimens was main- 
tained in the roentgenological series. When 
analyzed on the basis of the percentage of 
each type it is interesting to note how 
closely the two series compare (Table 1). 
Of 532 cases studied there were 30 in which 
the sphenoidal fissures were not well 
shown. This forms an important group as 
will be subsequently discussed. Of the 
remaining 502 there were 8 in which a 
sphenoidal fissure was definitely abnormal, 
leaving 494 normal cases for analysis. The 
percentage frequency of the various nor- 
mal types is given in Table 1. 

Our routine examination of the skull 
includes an ordinary posteroanterior view. 
In this projection the sphenoidal fissures 
are usually well shown. However, in the 
study of the 532 examinations above re- 
ferred to, we were surprised to find the fre- 
quency with which the fissures were not 
very well delineated, even in apparently 


| 
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normal skulls. This fact has also impressed 
us in our daily work, now that we are giving 
special attention to these structures. In 
the series of roentgenograms studied, there 
were 30 cases in which the fissures were not 
sufficiently well shown to determine the 
type. These cases were analyzed to deter- 


mine the cause of the non-visualization of 


the fissures, with the result as shown in 
Table 1. 
Tasce III 


ANALYSIS OF THE CAUSE OF POOR VISUALIZATION OF 
THE SPHENOIDAL FISSURES 


Blurring due to motion 3 
Improper position of head 12 
Underexposure of film 6 
Unexplained 9 


This analysis indicates that poor roent- 
genographic technique is the chief cause 
for the failure to satisfactorily visualize the 
sphenoidal fissures since 18 out of 30 cases 
were due to this factor. It is important, 
therefore, that some mention be made of the 
roentgenographic technique used to visual- 
ize the sphenoidal fissures. To obtain opti- 
mum results, we experimented with various 
positions of the head, various angulations 
of the tube and various technical factors. 
We found that none of the techniques used 
gave consistently satisfactory visualization 
of the fissures. We finally came to the con- 
clusion that our usual posteroanterior pro- 
jection was most satisfactory for routine 
work. The technique is as follows: The 
examination is conducted with the patient 
in the erect position, as is all of our head 
work. Intensifying screens and the Potter- 
Bucky diaphragm are used. The head is 
placed with the forehead and nose touching 
the Potter-Bucky diaphragm. A compres- 
sion band is used to immobilize the head. 
The target-film distance is 40 inches. The 
tube is angled 15 degrees toward the feet. 
The central ray is directed toward the ex- 
ternal occipital protuberance and emerges 
through the middle of the orbit. The kilo- 
voltage is the only variable factor and this 
varies with the thickness of the patient’s 
head. In the average adult the following 
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factors are employed: 68 kilovolts, 20 
milliamperes with 3? seconds’ exposure. 

Not infrequently this technique fails to 
give satisfactory visualization of the fissures 
and this without apparent cause. In the 
series of 30 cases analyzed, 9, or approxi- 
mately one-third, fell in this category. In 
such cases we find it necessary to re-ex- 
amine the patient, changing the technique 
to suit the individual case. Different angu- 
lation of the tube, changes in the physical 
factors or a somewhat different position 
of the head may be advantageous. We often 
resort to the use of the technique employed 
in examinations of the frontal sinuses, 
namely the Caldwell position, without the 
aid of the Potter-Bucky diaphragm. This 
technique will often show the sphenoidal 
fissures beautifully. Good visualization may 
be had in the oblique position of the orbit 
but only one fissure at a time is shown and 
since it is rather difficult to duplicate the 
same position on the two sides, comparison 
of the fissures becomes difficult. 

We have used body section roentgenog- 
raphy in the study of the sphenoidal fissure 
but as yet have not been materially helped 
by this procedure. We feel, however, that 
this method holds promise of showing to 
better advantage the precise changes that 
occur in the sphenoidal fissure. 

Success in the use of the roentgen ray in 
any part of the body depends in a large 
measure upon the expertness with which 
the roentgenograms are made. This applies 
equally as well to the head as to other parts 
of the body. Therefore, the importange of 
technique as regards the examination of the 
skull, and in the present instance, the 
sphenoidal fissures, cannot be too strongly 
emphasized. The most important single 
technical factor is the proper positioning of 
the head. This accounts for more technical 
errors than any other factor. Since an 
accurate interpretation of the sphenoidal 
fissures is dependent on a comparison of the 
two fissures, an abolute straight postero 
anterior view is necessary. The slightest 
rotation in any direction will impart to 
each fissure a different appearance. 


| 

| 


CLINICAL VALUE OF THE EXAMINATION 
OF THE SPHENOIDAL FISSURE 


The diagnostic value of any roentgen 
sign is, in a measure, dependent upon the 
frequency of its occurrence or incidence. 
In an analysis of a recent series of 68 cases 
of verified brain tumor there was found an 
abnormality in the sphenoidal fissure in 
1g, an incidence of 27.9 per cent. While 
this series is not large, nevertheless it 
gives some idea as to the frequency of 
sphenoidal fissure deformity. Any roentgen 
sign which is present in approximately one- 
fourth the cases of a given condition is a 
manifestation of considerable importance. 
In a previous publication! the incidence of 
various roentgen manifestations of intra- 
cranial tumor was determined from a study 
of a large series of verified brain tumors. 
Table 1v, which includes the incidence of 
sphenoidal fissure deformity, gives a com- 
parative value of this sign along with the 
other roentgen 
tumor. 

Krom Table rv it is seen that sphenoidal 
fissure deformity ranks second in incidence 


manifestations of brain 


among the various roentgen manifestations 


TaBLe IV 
INCIDENCE OF VARIOUS ROENTGEN MANIFESTATIONS 
OF INTRACRANIAL TUMOR OCCURRING IN A SERIES 
OF 440 VERIFIED CASES 


per 
cent 

1. Deformation of the sella turcica 64.6 
2. Convolutional atrophy 8.8 
3. Calcification of the tumor 6.¢ 
4. Widening of the sutures 4.6 
s. Local bone erosion 2.9 
6. Local hyperostosis 1.8 
7. Lateral shift of the pineal body 1.8 
8. Widened diploic channels 2 
Sphenoidal fissure detormity 27.9 


of intracranial neoplasm and thus, in this 
condition, it becomes a roentgen finding of 
major importance. 
While some of the roentgen manifesta- 
tions of brain tumor indicate the presence 
Kornblum, K. Responsibility of the roentgenologist in the 


detection of intracranial tumors. Am. ]. Roentcenor. & Rap. 
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of an intracranial neoplasm, frequently 
they do not give any information regarding 
the location of the lesion. This is true of 
deformations of the sella turcica, the most 
frequent and most important of all roent- 
gen manifestations of brain tumor. Aside 


TABLE V 
A RECENT SERIES OF VERIFIED BRAIN TUMORS 
SHOWING THE OCCURRENCE OF SPHENOIDAL FISSURE 
DEFORMITY IN RELATION TO THE LOCATION OF THE 
TUMOR. ALSO THE OCCURRENCE OF UNILATERAL AND 
BILATERAL INVOLVEMENT* 

Sphe- 

noidal Uni- Bilat- 

Fissure lateral eral 

Deform- 


ity 

Parasellar tumors 12 8 7 I 
Posterior fossa tumors... 15 5 3 2 
Frontal lobe tumors. 13 4 K I 
Pituitary tumors 10 3 2 
Intra-orbital tumors 2 2 2 fe) 
Tumors of sphenoid sinus 2 2 I I 
Temporal lobe tumors.. 6 I l ° 
Parietal lobe tumors 8 I O I 
Ventricular tumors. 2 ° Oo ° 
Occipital lobe tumors 2 

75 26 18 8 


* Seven cases in this series were obtained from Dr. Arthur 
Finkelstein, Director of the Department of Radiology, Gradu 
ate Hospital, Philadelphia. Our indebtedness to him is herewith 
acknowledged. 


from pituitary adenoma the deformity pro- 
duced in the sella turcica is usually not 
sufficiently characteristic to indicate the 
location of the lesion. The large group of 
extrasellar tumors producing sellar changes 
may be situated anywhere in the intra- 
cranial cavity, either above or below the 
tentorium. Early in this study we were 
under the impression that a deformed 
sphenoidal fissure was due to direct pres- 
sure of the tumor upon the bony structure 
of the fissure and that the finding of such 
a deformity gave an accurate localization 
of the lesion. With this in mind we deter- 
mined the location of the tumor in 26 cases 
showing alteration of the sphenoidal fissure 
(Table v). 

Much to our surprise there were 6 tumors 
(5 posterior fossa and 1 parietal lobe) that 


| 
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were much too far removed to exert direct 
pressure upon the sphenoidal fissure. The 
sphenoidal fissure deformities found in 
these cases are apparently due to general- 
ized increased intracranial pressure since 
all but one (parietal lobe meningioma) 
showed distinct roentgen signs of increased 
intracranial pressure such as convolutional 
atrophy, widening of the sutures and thin- 
ning of the bones of the vault. The cause of 
the sphenoidal fissure deformity in these 
cases is evidently a part of the generalized 
thinning of the cranial bones commonly 
observed in the presence of increased intra- 
cranial pressure. In such cases the effect 
upon the sphenoidal fissures is usually a 
generalized demineralization of the sur- 
rounding bone causing the fissures to be 
very indistinct. Furthermore, the effect is 
likely to be bilateral although this is not 
always true. Nevertheless, it may be said 
that in the majority of instances the pres- 
ence of an abnormal sphenoidal fissure in- 
dicates a lesion in the vicinity of that fis- 
sure and because of this fact this roentgen 
sign has distinct localizing value. 

The sphenoidal fissure deformity has one 
virtue not possessed by many of the other 
roentgen manifestations of brain tumor, 
namely lateralization of the lesion. Fre- 
quently the roentgen examination indicates 
quite definitely the presence of an intra- 
cranial neoplasm and may even denote 
whether the lesion is infra- or supratentorial 
but fails to indicate whether it is on the 
right or left side. Often the clincial findings 
are also deficient in this respect and a 
ventriculogram or encephalogram becomes 
necessary. Unilateral sphenoidal fissure de- 
formity in the majority of cases indicates 
quite definitely the side of the lesion, and 
air studies are less frequently required in 
such cases. 

To recognize significant changes that 
occur in the sphenoidal fissure it is neces- 
sary that one be familiar with the normal 
fissure and its variations. It was for the 
purpose of establishing and classifying 
these variations that anatomical studies 
were conducted. As has already been shown 
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there is considerable variation in the ap- 
pearance of the normal sphenoidal fissure. 
To become familiar with these it is impor- 
tant that one should carefully scrutinize 
the sphenoidal fissures in every skull ex- 
amination. It is only by making this a 
routine part of the study of such films 
that one will not overlook changes in the 
fissures when they occur. Advantage is 
taken of the fact that in the majority of 
instances the fissures are symmetrical in a 
given individual. Thus by comparing one 
with the other, a significant alteration can 
readily be detected. One should not, how- 
ever, lose sight of the fact that in about 
g per cent of cases the fissures are unequal 
in size and shape. A deformed fissure is 
usually manifested by an erosion of bone. 
This erosion is usually due to direct pres 
sure of the lesion upon the bone affected, 
and usually produces a change either in 
the shape or size of the fissure (Case 1). 
While either the lesser or greater wing of 
the sphenoid or both may be involved, in 
our experience the lesser wing is the one 
most commonly affected. Unquestionably, 
one of the reasons for this is the fact that 
alteration of the sphenoidal fissure occurs 
in a large percentage of sphenoidal ridge 
meningiomas. These tumors straddle the 
posterior free edge of the floor of the an- 
terior cranial fossa which is comprised of 
the lesser and greater wings of the sphenoid 
just above the fissure. Most such menin- 
giomas produce erosive changes in the lesser 
wing. It is well known that meningiomas 
often produce a hyperostosis of the bone 
with which they come in contact. In the 
case of the sphenoidal ridge meningiomas 
there may be a hyperostosis of the lesser 
wing of the sphenoid (Case 11). The marked 
increased density of the bone bordering the 
upper edge of the fissure is in striking con- 
trast with the lower edge and also with the 
density of the opposite lesser wing. This is 
almost a pathognomonic sign of a sphe- 
noidal ridge meningioma. However, one 
must not fail to recognize the fact that the 
so-called benign hyperostosis or hyperosto- 
sis frontalis which is of such common occur 
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rence may and often does extend down to 
involve the roof of the orbit and with it the 
lesser wing of the sphenoid. This condition 
is nearly always bilateral whereas sphenoi- 
dal ridge meningionas are usually unilat- 
eral. The hyperostosis of a meningioma 
may also cause a narrowing of the sphe- 
noidal fissure, which is a much less common 
finding than a widening or enlargement of 
the fissure. We have encountered a similar 
narrowing of the fissure and increased den- 
sity of the lesser wing of the sphenoid in 
a case of osteoma of the orbit (Case v1). 

At times it is apparent that pressure is 
being exerted from above since the greatest 
manifestation of erosion is to be seen in the 
sphenoidal ridge with fading out as the 
fissure is reached, which may as a matter 
of fact be little if at all involved. This type 
of change is more commonly seen in frontal 
lobe tumors (Case Iv). Since such lesions 
are often difficult to localize clinically and 
many produce few if any roentgen mani- 
festations, sphenoidal fissure deformity in 
such cases is of the utmost value, both from 
the standpoint of diagnosis as well as the 
localization and lateralization of the neo- 
plasm. 

Bilateral involvement of the fissures is 
apparently not of uncommon occurrence 
(8 of 26 cases). This may occur in the pres- 
ence of a very large frontal lobe tumor 
which has crossed the midline to involve 
the opposite side (Fig. 7). The greater 
degree of involvement of one of the two 
fissures may indicate the side of origin of 
the tumor. Bilateral involvement may also 
be seen in rapidly growing malignant tu- 
mors such as a carcinoma of the sphenoid 
sinus. Such lesions are fairly common and 
show a tendency to grow forward into the 
ethmoid and orbital regions giving rise to 
wholesale destruction of bone (Case v). 
They are usually accompanied by an exoph- 
thalmos with a very marked destruction of 
the posterior portion of the orbit and dis- 
appearance of the sphenoidal fissure on 
one or both sides. Bilateral involvement of 
the sphenoid fissures occurred in 2 of 3 
cases of pituitary adenomas. In these cases 
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the tumor was of unusually large size. As 
previously mentioned, in the presence of 
increased intracranial pressure there may 
be changes in the sphenoidal fissures and in 
such cases the condition may be bilateral. In 
large parasellar meningiomas which extend 
across the midline there may also be bilater- 
al involvement of the sphenoidal fissures. 

Sometimes the change in the sphenoidal 
fissure consists merely of a demineraliza- 
tion of the bone surrounding the fissure, 
recognized by comparison with the oppo- 
site side. One must analyze such a change 
very carefully as it may be simulated by 
certain pathological and technical factors. 
Swelling of the eyelids or surrounding soft 
tissues may produce such an appearance; 
likewise rotation of the head may give rise 
to the same appearance. 

Because of the numerous variations that 
may occur in the appearance of the sphe- 
noidal fissures and because of the difficulty 
in many instances of satisfactorily visualiz- 
ing these structures, one should be ex- 
tremely conservative in the interpretation 
of findings. When in doubt additional films 
should be made with variations in tech- 
nique in order to demonstrate the fissures 
to their best advantage. The changes some- 
times found are none too definite and be- 
come significant only when accompanied 
by other signs. In the vast majority of 
cases there will be some alteration in the 
structure of the sella turcica, or there may 
be a localized hyperostosis or an alteration 
in the homolateral optic foramen. Such 
changes along with a deformed sphenoidal 
fissure will easily establish the diagnosis 
and usually the localization of a tumor. 
Frequently, however, the other changes 
such as those involving the sella turcica are 
so slight that one questions their signifi- 
cance. When accompanied by sphenoidal 
fissure deformity, however, the changes in 
the sella assume greater importance and 
will usually result in a positive diagnosis. 
Only occasionally does one find an altera- 
tion of the sphenoidal fissure in the ab- 


sence of some other roentgen evidence of 
pathology. 


= 


Fic. 3. Case 1. 4, changes in the sella turcica sugges 
tive of an intracranial tumor. B, marked enlarge 


ment of the left sphenoidal fissure. Roentgen 


diagnosis: Left sphenoidal ridge meningioma. At 
Aneurysm left internal carotid artery. 


operation: 

We have found sphenoidal fissure de 
formity in several cases in which there was 
no clinical evidence of either an intracranial 
or intra-orbital tumor. These are probably 
instances of normal variations of the fissure. 
Such findings should be disregarded. We 
do not believe that a significant deformity 
of the sphenoidal fissure ever occurs in the 
absence of clinical manifestations. 


Alteration of the sphenoidal fissure is of 


the same diagnostic significance as deform- 
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ity of the optic foramen. In our experience 
deformity of the sphenoidal fissure has been 
of greater value than changes in the optic 
foramina and, as a roentgen sign, is pos- 
sessed of certain distinct advantages. The 
technique for visualization of the sphe- 
noidal fissures is simpler than that for the 
optic foramina and requires no special ap- 
paratus as is advocated, but not actually 
needed, for examination of the optic foram- 
ina. And, what is important, 
changes occur in the sphenoidal fissure in 
the absence of changes in the optic fora- 
men. The reverse probably occurs but has 
not been encountered by us. 

\s in all roentgen interpretation, changes 
in the sphenoidal fissure should be consid- 
ered in the light of the clinical aspects of 
the case. The history will often suggest a 
parasellar lesion; a sphenoidal ridge menin 
gioma or a tumor so located as might be 
expected to produce changes in the fissure. 
In such cases particularly, one must give 
special attention to these structures. But 
it is well to make it a routine practice to 
examine them carefully in every head case, 
in the same way that one examines the sella 
turcica and looks for a shift of the pineal 
body in every skull examination. The effort 
will be well rewarded as the frequency of 
sphenoidal fissure deformity is surprising 
when it is really looked for. 

To indicate the value of this roentgen 
sign a few short case reports are given 
which will serve to illustrate the type of 
cases in which this roentgen manifestation 
of brain tumor has been found useful. 


CASE REPORTS 


Case 1. D.W., white, female, aged sixty-one, 
examined at the Graduate Hospital June 26, 
1935. She had had a paralysis of the left sixth 
cranial nerve since 1930. She complained of 
pain over the left frontotemporal area daily 
since November, 1934. This pain radiated into 
and below the left eye as well as along the left 
side of the nose. At the onset of this pain she 
had projectile vomiting which had not recurred. 
There was a family history of cancer and certain 
which led to the 
suspicion of cancer in the patient. There was 


gastrointestinal symptoms 
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indigestion with pain in the epigastrium, and 
bleeding from the bowel, which was quite pro- 
fuse at times. There was no alteration in bowel 
habit. She had lost 35 pounds in weight in the 
last year. She had a hypertension of 195/105. 

The neurological examination was negative 
with the exception of the sixth nerve paralysis. 

The roentgen examination of the skull (Fig. 
3) was reported as showing changes in the sella 
turcica very suggestive of a supratentorial tu- 
mor. A deformity of the left sphenoidal fissure 
was not noted at the time. Later when the de- 
formed fissure was found a diagnosis of a left 
made. At 
operation the lesion proved to be an aneurysm 
of the left 


sphenoidal ridge meningioma was 


internal carotid artery. 


Comment. The sellar changes in this pa- 
tient were not at all convincing of a brain 
tumor and because of the patient’s hyper 
tension they were at first attributed to 
pulsations of the internal carotid arteries. 
Subsequently when the sphenoidal fissure 
deformity was discovered the sellar changes 


became more significant and a diagnosis of 


a sphenoidal ridge meningioma was made. 
Had it not been for the changes in the left 
sphenoidal fissure the roentgen examina 
tion in this patient would have been of little 
value. We have had a number of such cases 
in which the findings in the sphenoidal fis- 
sure have been the deciding factor in favor 
of a diagnosis of brain tumor. This is one 
the middle 
cranial fossa which gave rise to sphenoidal 


of two cases of aneurvsm in 


fissure deformity. 


Cast Il. 


four. 


\I.P., white, female, aged thirty- 


the lett upper eyelid. The patient had had pto- 
sis five years before and during pregnancy 
which disappeared one week after delivery. 
She had occasional transient ptosis during the 
next five vears. Diplopia appeared in January, 
1937. A vear later ptosis returned and had per- 
sisted with rapid failure of vision. She had no 
complaints other than her eyes. Visual fields 
revealed a right homonymous hemianopsia. 
Roentgen Report. Examination of the skull 
(Fig. 4) shows demineralization and possibly 


erosion of the dorsum sellae and the left pos- 


tenor clino a process. he re appears to be some 
erosion of the left side of the floor of the sella. 
lhe anterior clinoids appear normal and the 
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Kic. 4. Case 11. 4, slight but definite changes in the 
sella turcica. B, hyperostosis of the left lesser wing 
of sphenoid. Roentgen diagnosis: Left sphenoidal 
ridge meningioma. Confirmed at autopsy. 


sella is not increased in size. In the posteroan- 
terior view, we note that the left lesser wing of 
the sphenoid is broadened and presents a 
mottled area of These 
changes are indicative of a left parasellar space- 
taking lesion that may be on the basis of a 
sphenoidal ridge meningioma. The optic foram- 


increased density. 


ina are normal in size and essentially normal 
in contour. There is some haziness of the left 
orbit which is secondary to the proptosis. I nter- 
pretation: Left parasellar space-taking lesion 
which may be on the basis of a sphenoidal ridge 
meningioma. 

At autopsy a left sphenoidal ridge menin- 
gioma was found. 


Comment. The localized hyperostosis of 
the lesser wing of the sphenoid on the left 
side practically established the diagnosis of 
a sphenoidal ridge meningioma. The sellar 
changes were not marked and while they 
suggested the presence of an intracranial 
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Case 111. 4, deformity of sella turcica suggest 
ing a pituitary tumor. B, complete absence of left 
anterior clinoid process. C, D, normal optic fo 
ramina. 


tumor the changes were, in themselves, 
not sufficient to indicate the location of the 
lesion. It is well known that the hyper- 
ostosis of a meningioma may be readily 
confused with the so-called benign hyper- 
ostosis which is so common in the frontal 
region. This latter type of hyperostosis may 
involve the lesser wing of the sphenoid and 
we have seen 2 cases 1n which this presented 
itself as a diagnostic problem. One of these 
was very probably a meningioma while the 


other showing a bilateral hyperostosis of 


the lesser wings was most probably not 
neoplastic in origin. 

Case ul. B.L., white, female, aged fifty. 
Chief complaint, disturbance of vision. In 
March, 1936, the patient suffered from severe 
headaches which confined her to bed. She be- 


came semiconscious and a diagnosis of encepha- 
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litis was made. She was treated with roentgen 
therapy and after about five weeks the head- 
aches gradually disappeared. The patient was 
then well until one year ago (1940) when she 
noted failure of vision in the left eye and some 
impairment in the right. She occasionally had 
diplopia and headaches. She had no menses for 
five years prior to her roentgen treatments; 
then for two years the menses came occasion- 
ally and there is occasional spotting. Roentgen 
studies made five years ago showed definite 
changes about the sella turcica. The neuro- 
logical examination was negative. Right disc 
slightly pale on nasal side. The left disc looked 
normal. She has a bitemporal hemianopsia. 
The roentgen study (Fig. §) showed a marked 
enlargement of the pituitary fossa with the 
typical ballooned-out appearance of a pituitary 
adenoma. This was at first thought to be the 
nature of the lesion but further study of the 
films revealed a distinct unilateral erosion of 
the sella with complete absence of the left an- 
terior clinoid process and a definite deformity 
of the left sphenoidal fissure (Fig. 6). 
of these findings it was thought that a parasellar 


In view 


lesion such as a sphenoidal ridge meningioma 
or an aneurysm was the most likely possibility. 
The long, slowly progressive history and the 
absence of pituitary symptoms or stigmata 
finally led to the conclusion that the patient 
did not have a pituitary. adenoma in spite of 
the almost pathognomonic alteration of the 
sella turcica. 
This patient is awaiting operation. 


Comment. This case illustrates well the 


‘1G. 6. Case 11. Marked enlargement of left sphenoi 
dal fissure and erosion of lesser wing. Roentgen 


diagnosis: Left sphenoidal ridge meningioma or 
aneurysm, Patient awaiting operation. 
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diagnostic difficulties encountered in tu- 
mors about the sella turcica. Had it not 
been for the sphenoidal fissure deformity 
in this case the roentgen diagnosis would 
have been unqualifiedly a pituitary ade- 
noma. Sphenoidal fissure deformity does 
not exclude a hypophyseal tumor since 3 
of 10 such tumors included in the series 
listed in Table v showed deformity of the 
sphenoidal fissure. However, sphenoidal 
fissure deformity is not the rule in tumors of 
the pituitary. The necessity of correlating 
the clinical with the roentgenological find- 
ings is also well brought out in this case. 


Case iv. O.P., white, female, aged forty-six, 
admitted to Jefferson Hospital with an eight 
year history of personality change, memory de- 
fect anda recent history of gait disturbance and 
incontinence. Neurological examination elicited 
some nasal blurring of the right optic disc, 
coarse tremors of the fingers, gait disturbance, 
hyperactive reflexes and loss of vibration sense 
in the feet. 

Roentgen Report. Examination of the skull 
(Fig. 7) shows a bilateral destruction of the 
sphenoidal fissures which is highly suggestive of 
a frontal lobe space-taking lesion. The sella 
turcica is normal in size and contour but rather 
demineralized and presents an appearance 
which could be the result of pressure. There is 
no evidence of increased intracranial pressure 
and a calcified pineal is in its normal midline 
position. Interpretation: Examination of the 
skull shows a bilateral erosion of the sphenoidal 
fissures suggestive of a frontal lobe space-taking 
lesion. 

\t operation a large interventricular tumor 
was found arising 1n the posterior portion of the 
left frontal lobe and extending across the mid- 
line. Histopathologically this was an astro- 
cytoma. 


Comment. This case is an excellent ex- 
ample of the value of sphenoidal fissure 
deformity since this finding was the only 
roentgen evidence of a brain tumor in this 
patient. Combined with the clinical history 
of progressive personality change the diag- 
nosis of a frontal lobe tumor was relatively 
easy. The fact that the fissures were bilater- 
ally involved indicated that the tumor was 


of considerable size and had extended 
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Fic. 7. Case 1v. 4, slight changes in sella turcica not 
diagnostic of a brain tumor. B, marked bilateral 
deformity of the sphenoidal fissures due to a 
frontal lobe tumor. At operation: Large astrocy- 
toma left frontal lobe extending to opposite side. 


across the midline as was found at opera- 
tion. The absence of roentgen evidence of 
increased intracranial pressure, that is con- 
volutional atrophy, indicated that the 
bilateral sphenoidal fissure deformity was 
not the result of generalized thinning of 
the bones as is seen in the presence of con- 
volutional atrophy. 


Case v. F.E., white, female, aged fifty-one, 
was examined at the Graduate Hospital in 
November, 1937. In June of that year the pa- 
tient’s vision in the right eye began to fail and 
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the eyeball became more prominent. Later the 
eyelid on the right side began to droop and 
vision in the left eye diminished progressively 
until at present she distinguishes light and form 
and movement. For several weeks she had at- 
tacks of sharp pain over the right side of her 
face and head which disappeared after a ton- 
sillectomy nine weeks ago. There is exophthal- 
mos, ptosis on the right, internal and external 
exophthalmoplegia on the right. Bilateral optic 
nerve atrophy. No papilledema. 

The roentgenographic examination (Fig. 8) 
showed an extensive destruction in the region 
of the posterior paranasal sinuses and middle 
fossa on the right side. The sella turcica with 
the exception of the anterior clinoid processes 
was nearly completely destroyed. There was 
an absence of the sphenoidal fissure on the 
right side and a marked erosion of the posterior, 
lateral and medial walls of the orbit. The right 
ethmoid and maxillary sinuses were markedly 
clouded evidently due to direct involvement or 
interference with drainage. In the base view 
there could be seen a large soft tissue tumor oc- 


cupying the sphenoid sinus region and a loss of 


bone detail in the floor of the right middle fossa. 
While there is some involvement in the left 
middle fossa, this is less than ts seen on the 
right side. Special views made of the optic 
foramina showed complete absence of the 
foramen on the right side and erosion of the 
inferior edge of the left foramen. While there 
were a number of diagnostic possibilities to be 
considered, the most likely appeared to be an 
extensive carcinoma most probably arising in 
the sphenoid sinus. A chordoma or meningioma 
seemed to be less likely possibilities. 

Biopsy revealed a carcinoma arising from the 
sphenoid sinus. 


Comment. This is a fairly common cause 
for sphenoidal fissure involvement. Cancer 
of the paranasal sinuses frequently invades 
the orbit producing extensive bone destruc- 
tion. Another case in this series caused bi- 
lateral sphenoidal fissure involvement. 


Case vi. J.V., white, male, aged forty-nine, 
was examined at the Graduate Hospital. Three 
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Kic. g. Case vi. Narrowing of right sphenoidal fis- 
sure with increased density of lesser wing due to an 
osteoma of the lesser wing of sphenoid. 


years before, the patient first noted a slight 
bulging of his right eye which had persisted to 
date. The eye appeared more prominent on 
arising in the morning than in the late after- 
noon. There was no disturbance in vision and 
no pain. There was some injection of the con- 


junctival vessels. Aside from the right eye the 


physical examination was negative. 

The patient was referred for a roentgen exam- 
ination of the right orbit with a clinical diag- 
nosis of an orbital tumor. Both orbits were 
examined including the optic foramina. The 
foramina were negative. The right sphenoidal 
fissure was definitely narrowed and the lesser 
wing increased in density as compared with the 
left side (Fig. 9). A roentgen diagnosis of a 
sphenoidal ridge meningioma was made. A 
complete neurological examination was nega- 
tive, as was also an encephalographic study. 

An operation was performed and the right 
anterior and middle cranial fossae were searched 
for a tumor. Nothing was found. A portion of 
the roof of the right orbit was removed and a 
small osteoma was found involving the lesser 
wing of the sphenoid with encroachment upon 
the sphenoidal fissure. The tumor was removed 
with subsequent relief of the patient’s symp- 
toms. 


Fic. 8. Case v. 4, extensive destruction of sella turcica and neighboring structures; B, large soft tissue tumor 


mass in region of sphenoid sinuses; C, complete absence of right optic foramen; D, erosion lower edge left 
optic foramen; /, absence of sphenoidal fissure on right; /, marked clouding right antrum due to direct 
involvement or defective drainage. Roentgen diagnosis: Carcinoma of the sphenoid sinus. Confirmed by 


biopsy 
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Comment. This case illustrates the fact 
that sphenoid fissure deformity occurs with 
orbital tumors as well as those within the 
intracranial cavity and this possibility 
should not be overlooked. Another case in 
this series was an osteoblastic metastatic 
cancer from the prostate involving the 
orbit with sphenoidal fissure deformity. 


SUMMARY 

In this communication attention is di- 
rected to the value of alterations in the 
appearance of the sphenoidal fissures as a 
roentgen manifestation of an intracranial 
or intraorbital tumor. Because of the varia- 
tions in the appearance of this fissure an 
anatomical and roentgenological study was 
made of a series of normal skulls. As a 


result of this study six distinct types of 


fissures are described as occurring normally. 

Special emphasis is placed upon the im- 
portance of proper roentgenographic tech- 
nique. A technique for showing the sphe- 
noidal fissures to their best advantage is 
described. 

The various types of deformity of the 
sphenoidal fissure as well as the particular 
intracranial and intraorbital tumors com- 
monly producing these changes are dis- 
cussed. 

Six case reports are included which serve 
to illustrate various phases of this subject. 


DISCUSSION 

Dr. Vincent C. Jonnson, Ann Arbor, Mich. 
In this excellent paper Dr. Kornblum and Dr. 
Kennedy have presented the results of their 
careful study of two fissures which we have all 
observed in frontal sagittal roentgenograms 
of the skull. 

When examining roentgenograms of this type 
it is always advisable to carefully compare 
symmetrical structures located in each half 
of the skull, as the petrous portions of the 
temporal bone, the sphenoid ridges, and, as 
Dr. Kornblum suggests, the sphenoidal fissures. 

Numerous papers describing alterations of 
the symmetrical appearance of the petrous 
ridges and sphenoid ridges resulting from de- 
velopmental variations or adjacent lesions have 
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appeared in the literature, but very little atten- 
tion has been paid to the sphenoidal fissures. 

We have also found that it is difficult to ob- 
tain sharp definition of these fissures in frontal 
roentgenograms of some normal skulls. In- 
stances of asymmetrical lack of sharp delinea- 
tion may be very confusing and even though it is 
difficult to obtain exactly similar right and left 
oblique frontal projections, these views may 
frequently aid in determining whether or not 
local bone destruction or proliferation has oc- 
curred adjacent to these fissures. 

Incidentally, the paper which Dr. Kornblum 
submitted to me is far more complete and dis- 
cussed this subject in more detail than he had 
time to present here. From one of his tables it 
is surprising to learn that 18 of a group of 75 
verified brain tumors produced changes in the 
roentgen appearance of the sphenoidal fissure 
on the right side of the lesion. These unilateral 
changes were caused in some instances by 


tumors remote from the locality of the sphe-. 


noidal fissure. This finding brings me to the con- 
clusion that we have been overlooking slight 
alterations which Dr. Kornblum has learned to 
recognize from his careful survey. 

Since my attention has been called to the re- 
sults of this work, I have altered our routine 
skull examination so that now we acquire 
better visualization of the posterior wall of the 
orbit in each frontal projection. 

Recently a boy, aged seventeen, complaining 
of a pulsating left exophthalmus was referred 


to our roentgen department for examination of 


the skull. Frontal views revealed definite ero- 
sion of the left sphenoidal fissure, which was 
confirmed in oblique frontal projections. This 
information alone might have led to a correct 
diagnosis; however, a left internal carotid 
arteriogram was obtained and this additional 
examination revealed an arteriovenous com- 
munication with the cavernous sinus and 
marked dilatation of the left ophthalmic vein, 
which enters the orbit by way of the superior 
orbital or sphenoidal fissure, explaining the 
localized erosion and also the pulsating ex- 
ophthalmus. 

Careful examination of each pair of sphe- 
noidal fissures seen in every routine skull exam- 
ination should result in gaining more informa- 
tion that will aid in localizing intracranial and 
intra-orbital lesions. 
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CALCIFICATION OF THE VAS DEFERENS* 


By JOSEPH H. MARKS, M.D., and DONALD P. HAM, M.D. 


BOSTON, MASSACHUSETTS 


YEVEN cases of calcification of the vas 
deferens have been seen in the New 
England Deaconess Hospital during the 
past two years. Our first and most striking 
case was seen in August, 1939, and although 
histological proof of the findings in that 
case was never obtained, the course of the 
shadows cast by the calcification was such 
as to preclude any other diagnosis. A 
cursory search of the American roentgeno- 
logical and urological journals and text- 
books at that time revealed no mention of 
the subject. The original films were shown 
to a number of physicians actively engaged 
in those two specialties, but almost none 
could recall having previously seen the con- 
dition. Additional cases were soon found 
and several of these were histologically 
proved. A more careful search of the litera- 
ture has shown earlier reports of calcifica- 
tion in the vasa deferentia and their ampul- 
lae and in the seminal vesicles. From these 
reports it appears that calcification may be 
found in the ampulla of the vas without 
being present in the remainder of the duct. 
Calcification in the vas deferens may be 
associated with calcification in the seminal 
vesicles, as in the case of Chiari,! or it may 
be present in the vesicles without being 
found in the vas deferens, as in the case of 
George.’ This latter condition is perhaps 
not analogous to calcification within the 
vas deferens since the two structures serve 
different functions and since the seminal 
vesicles are more frequently the seat of 
chronic infection. 

The first pathological report of calcifica- 
tion of the vas deferens is apparently that 
of Duplay? in 1855 and the first reported 
case in which the process was demonstrated 
roentgenologically is that of Hofer and Los- 
sen‘ in 1932. Perhaps the most comprehen- 
sive article on the subject up to the present 
time is that of Janker.® A total of 13 ad- 


ditional cases has been reported but it is 
our belief that this low figure does not repre- 
sent the true incidence of the condition. 
Calcification of only segments of the ducts 
might easily be misinterpreted on con- 
ventional films of the abdomen or pelvis un- 
less the portion calcified should happen to 
be in the region of the ampulla, where the 
course of the duct is unlike that of any 
artery normally occurring in the male. If 
the film includes the scrotum and if the 
calcification is in the scrotal portion of the 
vas deferens the diagnosis is obvious, since 
the vas pursues a relatively smooth course 
and its lumen is greater than that of the 
arteries in this region. The condition has 
undoubtedly been overlooked at the autop- 
sy table since the pathologist is usually 
not much interested in the condition of the 
vasa deferentia and since they are normally 
firm, cord-like structures in the elderly 
man. 

Of the 16cases reported in the literature 13 
are presumably on the basis of degenerative 
processes since they occurred in elderly men 
without other obvious cause. Three are 
apparently the result of tuberculosis or 
other chronic inflammatory disease. There 
is no history of diabetes in the reported 
cases. 

Of our 7 cases, 4 occurred in diabetics 
and all of these showed evidence of con- 
siderable calcification of the arteries. In 
several cases the degree of arterial calcifi- 
cation was even greater than that usually 
seen in diabetes and since none of: these 
patients gave any definite history of infec- 
tion of the genital tract we have been led 
to associate the process in the vasa def- 
erentia with the degenerative process in 
the arteries. Case 11 gave a definite history 
of repeated attacks of gonorrhea and we 
therefore assume that the calcification of 
the vas deferens in this patient was due to 


* From the Department of Roentgenology of the New England Deaconess Hospital, Boston, Massachusetts. 
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Fic. 1. Case 1. 4, conventional film of the abdomen showing the calcified vasa deferentia along the posterior 
and lateral walls of the pelvis. Note the points where they cross the lower ureters. B, regional film showing 


calcification throughout the course of both vasa. 
the inflammatory process. No operative 
procedure was carried out on this patient 
and histopathological studies are therefore 
not available. 

In Case 1 of our series the calcification 
was present throughout the course of both 
ducts, as shown in Figure 1. The shadows 
cast by the calcification in the intrapelvic 
portions of the ducts were first seen in films 
taken in the course of intravenous pyelog- 
raphy. Subsequent films to include the 
scrotum were then taken and showed that 
the entire course of both ducts was heavily 
calcified. This is the only case which we 
have seen in which there was calcification 
in considerable amount throughout the 
course of both ducts. In 2 cases the calci- 
fication was most dense in the intrapelvic 
portions of the ducts but was present in 
lesser amounts in those portions of the 
ducts which lay in the inguinal canal. In 
2 cases calcification of sufficient degree to 
show roentgenologically was present only 
in the pelvic portions of the ducts, and in 


1 case it was evident only in the extra- 
abdominal portions. In these latter cases 
the diagnosis was suspected when double, 
parallel lines of calcium density were seen 
to cross the obturator foramen obliquely, 
downward and medially. Additional re- 
gional films were then taken to demon- 
strate the further course of these shadows. 
In 1 case, on whom roentgen examination 
was not done, the calcification was seen in 
histopathological sections by our pathol- 
ogist, Dr. Shields Warren. 

In conventional films of the abdomen or 
pelvis the shadows cast by calcification in 
that portion of the ductus deferens which 
lies within the inguinal canal form double 
parallel lines which cross the shadow of the 
obturator foramen in an oblique line which 
runs downward and medially. Linear shad- 
ows in this region must therefore make one 
suspect calcification in the vas deferens, 
but it must be noted that the shadows 
cast by a calcified internal pudendal artery 
pursue the same course for a short distance. 
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If the arterial calcification is extensive it 
may be noted that the internal pudendal 
artery originates from the internal iliac 
artery in the lateral portion of the pelvis 
and that after crossing the shadow of the 
obturator foramen it courses medially to 
supply the tissues about the anus and the 
root of the penis. The course of the vas 
deferens within the pelvis is unlike that of 
any artery in the male but is similar to that 
of the ovarian artery in the female, from 
which fact no difficulty should arise. It is 
of some interest that in each of our cases in 
which the intrapelvic portion of the vas 
deferens was calcified, the point at which 
it arched over the ureter is clearly shown 
by an accentuation of the shadow. This 
arching of the duct over the ureter is a 
prominent feature in its course along the 
posterior and lateral walls of the pelvis and 
is clearly shown in all anatomical texts. 


REPORT OF CASES 


Case1(PMH 39:1202). Dentist, aged forty- 


hic. 2. Case u. Calcification in those portions of the 
vasa lying medial to the ureters. 
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Kic. 3. Histological section of spermatic cord show- 
ing calcification within the thick, muscular wall 
of the vas deferens. 


four, married and had one child who was eleven 
years of age. Mild diabetes for five years with 
history of progressive loss of vision to complete 
blindness with recent renal and cardiac de- 
compensation. Roentgen examination showed 
calcification of both vasa deferentia throughout 
their courses (Fig. 1). Examination by consult- 
ant in urology showed bilateral thickening of 
the epididymis and vas deferens; testes were 
soft and of slightly less than normal size. Died 
in December, 1939, four months after studies in 
hospital. Permission for autopsy not obtained. 


Case 11 (PMH 39:1542). Druggist, aged 
thirty-six, not married. Non-diabetic. Had a 
chronic duodenal ulcer which was inactive at 
time of study in this hospital. Gave history of 
repeated attacks of gonorrhea and examination 
showed chronic prostatitis. No evidence of 
syphilis. Roentgen examination showed calci- 
fication of those portions of the vasa deferentia 
lying medial to the course of the ureters (Fig. 2). 


Case 111 (PMH 39:1873). Hotel proprietor, 
aged sixty. Was married twice and had eight 
children, four of whom are living and well; one 
died of influenza, one of diphtheria, one was 
stillborn, one lived only few hours. Had had 
diabetes about fifteen years and was taking 
30-40 units of insulin daily. Admitted to hos- 
pital because of right hydrocele with old hemor- 
rhage. Roentgen examination of the pelvis and 
scrotum prior to operation in November, 1939, 
showed calcification in moderate amount in the 
intrapelvic portions of the vasa deferentia and 
to a lesser degree in the inguinal portion of the 
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one on the right side. Histopathological exami- 
nation of the operative specimen showed clearly 


the calcification within the muscular wall of 


the vas (Fig. 3). A film taken seventeen months 
later showed calcification in moderate amount 


Fic. 4. Case tv. Calcification in the extra-abdominal 
portions of the vasa deferentia. 


throughout the course of the remaining left 
vas deferens. 


Case Iv (PMH 31:1438). Laborer, aged 
thirty, not married. Had had diabetes for twelve 
years but this had been very poorly controlled 
during past six years. Admitted to hospital be- 
cause of badly infected foot, during which time 
he required about 60 units of insulin daily with 
diet of 1,600 calories. Roentgen examination 
showed marked calcification of the arteries of 
the pelvis and lower extremities. Both vasa 
deferentia were heavily calcified in their extra- 
pelvic portions (Fig. 4). 


Case v. Clerk, aged fifty-nine. Admitted to 
another hospital because of prostatic calculi 
and a diverticulum of the prostatic urethra. 
Was operated upon and histopathological ex- 
amination of the tissues by Dr. Shields Warren 
showed calcification in the vas deferens. 
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Case vi (PMH 40: 267). Laborer, aged sixty- 
eight. Married twice, no living children. Hinton 
test negative. Admitted to hospital because of 
urinary retention due to prostatic hypertrophy. 
Roentgen examination showed calcification in 
moderate amount in the intrapelvic and in- 
guinal portions of the vasa deferentia. 


Case vit (NEDH 96, 134). A retired railroad 
section foreman, aged sixty-six. Was married 
and had had three children, whose ages were 
forty-three, forty-one and thirty-seven years. 
Mild diabetes for eighteen years. Roentgen 
examination showed an extreme degree of ar- 
terial calcification. Considerable calcification 
was seen in the intrapelvic portions of both vasa 
deferentia on the antemortem films, and on 
postmortem films small amounts were also seen 


Fic. 5. Female, aged fifty-three. Extensive arterial 

ag | 
calcification including the ovarian and internal 
pudendal arteries. 


in the extrapelvic portions of the ducts. Death 
due to pneumococcus septicemia. Autopsy con- 
firmed finding of calcification in the vasa. 


SUMMARY 


Seven cases of calcification within the 
walls of the vas deferens have recently been 
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seen and their histories are briefly summa- 
rized. In four cases, the process was associ- 
ated with extensive arterial calcification 
occurring in diabetics and was presumed to 
be the result of degenerative changes. One 
additional case occurred in an elderly man 
with obvious vascular disease but without 
a definite history of infection of the genital 
tract. In one case the calcification was 
thought to be due to a chronic inflamma- 
tory process. 

Attention is called to the fact that cal- 
cification in the vas deferens may be con- 
fused with that occurring in the internal 
pudendal artery unless the process is ex- 
tensive, in which event the course of either 
vessel is obvious. 


AppenpuM: Two additional cases have been seen 
since the paper was submitted for publication. One 
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patient was a man, aged sixty-nine, who had had 

diabetes for twenty-one years and who had extensive 

vascular disease. The other was a man, aged seventy- 

two, who had had diabetes for one year. 
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ATELECTASIS FOLLOWING PNEUMONIA 
IN CHILDREN* 


By GEORGE M. WYATT, M.D.7 


BOSTON, MASSACHUSETTS 


T IS well known that exudate in the 

bronchi following pneumonia may cause 
bronchial obstruction and that bronchial 
obstruction may be responsible for atelec- 
tasis. This type of obstruction occurs in 
adults as well as in children, although it 
might be expected to occur most frequently 
in early life when the bronchi are smaller 
and therefore more readily obstructed. Con- 
siderable emphasis has been placed on the 


Fic. 1. Diagram showing the usual locations of the 
interlobar septa as projected in the straight lateral 
chest films. Only segments of the septa which lie in 
the plane of the roentgen-ray beam are seen in 
these views. 


réle of combined infection and bronchial 
obstruction with secondary atelectasis in 
the development of 
Less emphasis has been placed on the fre- 
quency of atelectasis and its spontaneous 
clearing following pneumonia in children. 

During 1939, 135 patients with the clin- 
ical and roentgenological findings of pneu- 
monia were examined in the Department 
of Roentgenology of The Infants’ and The 
Children’s Hospitals. In this group, 26 in- 
stances of atelectasis were observed (19 


per cent). This communication will deal 
principally with the findings in these 26 
patients with atelectasis. 

Clinically, all of these patients had the 
signs and symptoms of pneumonia. Pneu- 
mococci were cultured from the throats of 
1§ patients, hemolytic streptococci from 2, 
and Haemophilus influenzae trom one. Eight 
patients had no cultures taken. The ages of 
the patients ranged from three weeks to ten 
years ten months. Seventeen of the group 
were under two years of age. The duration 
of acute illness at the time of the first roent- 
genological examination varied from two 
days to two weeks with an average illness 
of five days. 

The roentgenological signs of atelectasis 
are well established.*:*:* They consist es- 
sentially of an increase in density of the 
involved lung tissue accompanied by altera- 
tions in the normal relationships of the 
shadows in the region of involvement which 
indicate that a decrease in normal volume 
has occurred. 

In addition to increased density of the 
involved lung, three roentgenological signs 
of atelectasis were observed: 

1. Displacement of the heart and medi- 
astinum toward the area of increased den- 
sity, sometimes accompanied by narrowing 
of the interspaces between the ribs, eleva- 
tion of the diaphragm on the involved side, 
and emphysema of adjacent portions of the 
lung (Fig. 2). 

These findings were observed in the pos- 
teroanterior view in g patients (35 per 
cent). 

2. Displacement and curving of an inter- 
lobar septum toward the area of increased 
density (Fig. 2, 3 and 4). 

This sign was observed in 24 patients, 


* From the Department of Roentgenology of The Infants’ and The Children’s Hospitals, Boston. Read at the Forty-second Annual 
Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 23-26, 1941. 


+ Now located at 262 Beacon St., Boston. 
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Fic. 2. Pneumonia. Patient aged thirteen months. Acutely ill for two days. Temperature 103°F., rapid 
respirations and physical signs of bronchopneumonia. 4, posteroanterior view shows dense irregularly 
mottled shadows in the right apex and at the right hilum. The mediastinum is displaced to the right. B, 
lateral view shows two areas of atelectasis, one of the right middle lobe, and the other of the posterior 
apical segment of the right upper lobe. They are seen in this view as dense triangular shadows with their 
apices pointing toward the hilum. C, posteroanterior view of the same case two days later. Almost complete 
clearing has taken place. The patient was clinically well. 


usually on the lateral film (92 per cent). 

3. Close spacing of large bronchovascular 
markings to form a curvilinear triangle of 
increased density within a lobe, with the 
base of the triangle at the periphery, its 


apex directed toward the hilum, and any 
curve of its sides toward the inner aspect 
of the triangle (Fig. 2 and 4). 

This triangular shadow within a lobe was 
observed in 6 patients (23 per cent), and 


Kic. 


}. Pneumonia. Patient aged four years two months. Acutely ill three days. Temperature 104F°. Rapid 


respiration, dullness and bronchial breathing at the left base. 4, posteroanterior view shows dense cloudi- 
ness extending from the left hilum throughout the left base. B, lateral view shows cloudy area to be located 
posteriorly and limited sharply by the interlobar septum which is curved toward dense area indicating 
partial atelectasis of the left lower lobe in the presence of considerable infiltration. Both the infiltration 
and the atelectasis cleared in one week under sulfapyridine therapy. 
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was interpreted as atelectasis involving one 
or more bronchopulmonary segments of the 
lobe.’ The curved side of the triangle was 
usually formed by a subjacent interlobar 
septum. 

The one single finding which was con- 
stant in all patients was that of increased 
density of the lung in the involved area 
Displacement of the mediastinum and 
other structures adjacent to the atelectatic 
area occurred in the presence of atelectasis 


which involved a_ considerable 
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area of 
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previously air containing lung. Such a de- 
gree of collapse could obviously not occur 
in the presence of a large amount of exudate 
or infiltration in the involved lung (Fig. 3). 

Lateral or oblique films of the chest were 
necessary in order to detect 
which did not displace the 


atelectasis 
heart and 
mediastinum, or cause narrowing of the 
interspaces or elevation of the diaphragm. 
Lateral views were taken routinely on all 
patients. It was felt that establishment of 
this routine procedure was desirable in 


Fic. 4. Pneumonia. Patient aged ten years two months. Clinical course of left lower lobe pneumonia with 
crisis six days before the first roentgenological examination. 


A, posteroanterior and B, left lateral views show infiltration consistent with resolving pneumonia. The 
interlobar septum is well shown in the lateral view, is slightly thickened and occupies the usual position, 
forming a straight line in this projection. C, D, re-examination six days after 4, B following acute pain in 
the left side of the chest, and cough. There is an increase in the density of the shadow at the left base and 


slight pleural thickening. The lateral view shows posterior displacement and curving of the interlobar 
septum toward a triangular area of partial atelectasis which involves the basal segments of the left lower 


lobe. 


E, F, re-examination three days after C, D shows almost complete clearing of the infiltration. The septum 
is again in normal position. Patient was clinically well. Subsequent films showed no remaining abnormality 
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Fic. ¢. Foreign body. Patient aged seven years. No history of foreign body aspiration, Headache, cough, and 
loss of appetite for several weeks. Physical examination revealed redness of the throat and tonsils, and 
dullness and suppression of breath sounds at the right base. 4, posteroanterior view shows an area of in- 
creased density extending from the lower portion of the right hilum across the base. B, lateral view of 
A shows changes similar to those shown in Figure 38. C, re-examination two weeks later shows partial 
clearing of the previous atelectasis. Patient was clinically improved and physical signs were less pro- 


nounced. 


Two days after the second examination, the patient coughed up a fragment of a peanut which was 
coated with green, mucopurulent exudate. A history of choking while eating peanuts two months previously 
was obtained only after careful questioning. Recovery was complete and bronchoscopy and lipiodol 
bronchograms revealed no remaining foreign body or bronchiectasis. 


order to have comparative views rather 
than to rely entirely on roentgenoscopic 
localization and various oblique films which 
could not be so readily duplicated, al- 
though such films were taken when consid- 
ered necessary in the course of the examina- 
tion. In most instances, it was possible to 
recognize the interlobar septa in the lateral 
view, and the locations of these septa were 
found to be of great value in determining 
the amount of space occupied by the indi- 
vidual lobes. It is recognized that the lateral 
projection usually shows only a segment of 
each septum. Nevertheless, these segments 
were remarkably constant in their locations 
as seen in the lateral view (Fig. 1). In the 
majority of instances, subsequent films 
showed a definite return of the septa to their 
usual locations following clearing of the 
atelectasis (Fig. 4). The only septum which 
can usually be seen in the posteroanterior 
projection is that of the fissure between the 
right upper and middle lobes. Delineation 
of this septum in the posteroanterior view 
was, however, not as constant as was its 
demonstration in the lateral view. 

In some patients, the atelectasis as seen 


in the lateral views provided an explanation 
for clinical symptoms which were not con- 
sistent with the apparent dense infiltration 
observed in the posteroanterior film. In 
other patients, the recognition of atelectasis 
offered an explanation of symptoms which 
would otherwise have been interpreted as 
recurrence of the pneumonic process (Fig. 
4). 

Treatment of these 26 patients was 
symptomatic, accompanied by chemother- 
apy in 10 instances. Clinical recovery was 
uneventful with the exception of 2 patients, 
one of whom required bronchoscopic as- 
piration of retained secretions and another 
who developed empyema. Of the remaining 
24 patients, 20 were followed both clinically 
and roentgenologically to complete clearing 
of the pneumonia and the atelectasis. Dis- 
appearance of the atelectasis usually took 
place in from one to two weeks. In 4 pa- 
tients the roentgenological follow-up was 
not complete although clinical recovery 
was satisfactory and partial clearing of the 
atelectasis had taken place at the time of 
discharge from the hospital. 

Even though 20 of the 22 patients who 
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Fic. 6. Bronchiectasis. Patient aged ten years. Clinical history of “bronchitis” about two months before 
examination, followed by productive cough and loss of weight. Physical examination revealed dullness and 


coarse rales at the right base. 


A, posteroanterior view shows a dense, well defined shadow extending from the right hilum to the lateral 


portion of the base. 


B, lateral view shows a triangular shadow of increased density with one side formed by the displaced 
interlobar septum and the apex directed toward the hilum. 

The roentgenological changes in this case are similar to those shown in Figures 4 and 5. The patient 
improved clinically but the roentgen appearance remained the same. 

C, lipiodol bronchogram two weeks after 4 and B shows slight but definite bronchiectasis in the atelec- 
tatic area. Bronchoscopy revealed no visible abnormality. 


were completely followed in this series had 
clinical and roentgenological recoveries, it 
is felt that all patients with atelectasis 
should be followed roentgenologically to 
complete clearing or‘ given the benefit of 
bronchoscopy if the atelectasis persists for 
longer than two or three weeks. This is 
especially important when the atelectasis 
is present at the first examination as was 
the case in all but 3 of these patients. When 
atelectasis is present, it is frequently im- 
possible to determine whether or not this 
portion of the lung was involved before the 
onset of acute illness. The clinical signs in 
bronchiectasis are sometimes misleading. 
Frequently, a history of foreign body as- 
piration is very difficult to obtain. Roent- 
genologically, the signs produced by the 
foreign body or accompanying bronchiec- 
tasis cannot be distinguished from those 
seen following pneumonia. This is well il- 
lustrated by 2 instances which are shown 
here (Fig. 5 and 6). 

Because of these cases and others which 
were very similar each patient with ate- 
lectasis has been considered as a possible 
case of foreign body aspiration or bron- 


chiectasis in spite of clinical history and 
symptoms which might point to the con- 
trary. 

SUMMARY 

1. Atelectasis frequently occurs second- 
ary to pneumonia in children. 

2. This atelectasis may involve all or 
only part of one or more lobes in the lung. 

3. Increased density of the involved lung 
and three additional signs of atelectasis 
were seen in this series as follows: 

(a) Increased density in the lung with 
displacement of adjacent structures toward 
the collapsed area as seen in the postero- 
anterior view. 

(b) Diminution in size of a lobe of the 
lung as shown by displacement of the inter- 
lobar septa toward an area of increased 
density. 

(c) A curvilinear triangle of increased 
density comprised of large closely spaced 
markings with the apex of the triangle 
pointing to the hilum indicating atelectasis 
of one or more bronchopulmonary segments 
within a lobe. 

4. Lateral views of the chest were very 
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valuable in the detection of small areas of 
atelectasis. 

5. The atelectasis following pneumonia 
cleared completely in all of the patients of 
this series who were followed. 

6. Atelectasis following pneumonia could 
not be distinguished roentgenologically 
from that seen in the presence of foreign 
body or bronchiectasis. 

7. All cases of atelectasis should be fol- 
lowed roentgenologically to complete clear- 
ing because of the ever present possibility 
of foreign body or bronchiectasis. 
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ABSENCE OF THE HILAR SHADOW 


A DIAGNOSTIC SIGN IN RARE CONGENITAL CARDIAC MAL- 
FORMATIONS (TRUNCUS ARTERIOSUS SOLITARIUS WITH 
HETEROTOPIC PULMONARY BLOOD SUPPLY) 


By GERHARD DANELIUS, M.D. 


From the Department of Roentgenology, Mount Sinai Hospital 
CHICAGO, ILLINOIS 


roentgen diagnosis of the pres 
~“ ence and the type of a cardiac anomaly 
is a field in which the percentage of failures 
is still distressingly high. Therefore every 
observation which may enable us to identify 
some cases in this large group is worthy 
of careful evaluation. In the case of right- 
sided solitary truncus aorticus reported 
here we re-examined the roentgenogram 
after the anomaly had been clarified at 
autopsy and we believe that the exact de 
tailed diagnosis could have been made if all 
roentgenographic signs had been carefully 
analyzed. 


REPORT OF CASE 


\ temale child developed a moderate cyanosis 
shortly following a normal delivery. This in- 


1. 
normal infant five months of age; 4, missing hilar 
and 


a, hilar “comma” and hilar markings in a 


comma narrow hilar markings in a case of 
truncus aorticus solitarius with pulmonary atresia 


and heterotopic pulmonary circulation. 


creased in intensity during the feedings. The 
heart did not present any pathologic findings 
on physical examination. Tentative diagnoses 
of thymic enlargement or congential pulmonary 
atelectasis were made. A roentgenogram taken 
at this time showed well aerated lungs and a 
triangular shadow in the left upper mediastinum 
compatible with a moderate enlargement of the 
thymus. During the five months of the child’s 
life span the cyanosis gradually increased, par- 
ticularly on crying, and the infant showed un- 
satisfactory gain in weight. Five months and 
eight days after its birth the infant died. At no 
time were there any heart murmurs audible. A 
taken before the 
child’s death presented definite evidence of 


roentgenogram two davs 


cardiac involvement (Fig. 2). The heart was 
enlarged and the aortic knob was very promi- 
nent. In the place of a pulmonary arch there 
was a deep incisura. The left lower arch was 


markedly enlarged, the apex was broadened, 


Kic 2. Chest roentgenogram of an infant aged five 
months. Marked enlargement of the left 
arch. “Coeur en sabot”’ 


lower 
indicating marked enlarge 
ment of the right ventricle. Deep incisure at the 
heart waist suggestive of a displaced or absent 
pulmonary conus. Absent hilar comma and narrow 
hilar markings indicating absence of pulmonary 


arteries. kor autopsy findings see Figures 3 and 4 
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the fashion of a 
“coeur en sabot.”” The appearance of the right 
heart border was essentially normal. Roentgen 


rounded and elevated in 


diagnosis of a congenital heart lesion was made 
and the presence of several anomalies suspected. 

The autopsy performed by Dr. I. Davidsohn 
revealed the following findings in the heart and 
the great vessels (Fig. 3): After opening the 
pericardial sac, the right ventricle is visible; 
of the left ventricle only a narrow anterior 


margin is seen. A large blood vessel is seen 
anteriorly originating from the right ventricle 
corresponding to the location of the pulmonary 
artery. On opening the heart, this vessel 1s 
found to override the bases of the right and left 


Kig. 3. Same case, findings at autopsy. Right ven- 


tricle, 7, markedly enlarged forming the blunt 
apex of the heart. Left ventricle, 2, is small. The 
solitary arterial trunk, }?, originates mainly from 
the large right ventricle but is partly overriding 
an interventricular septal defect. The pulmonary 
artery, 4, Is an extremely small vessel ending 
blindly in the wall of the right ventricle. The 
pulmonary vessels for the right lung, 5, branch off 
the left subclavian artery which springs from the 
posterior aspect of the aortic arch, 6. 


ventricle. It has the normal number of cusps. 
Two normal orifices of coronary arteries are 
found in the normal location. The heart appears 
enlarged measuring $0 by $5 mm. The left au- 
ricle shows no abnormalities. It is small in size. 
The left ventricle is small. The wall measures 
§ mm. in thickness. A small defect is present 
at the upper end of the interventricular septum 
about 4 by 3 mm. in size. The right ventricle 
is large, the wall is hypertrophied and measures 
s mm. The right auricle is dilated and the wall 
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is thin. The foramen ovale is patent. The trun- 
cus solitarius is wide, measuring 40 mm. in 
circumference. The intima shows no abnormali- 
ties. The right common carotid artery originates 
normally from the aorta. It is followed in the 
normal position by the left common carotid and 


heed 


Fic. 4. Same specimen, posterior view. The abnor- 
mal left subclavian artery, 7, crosses behind the 
esophagus and trachea to give off branches to the 
right lung, 2. Overdeveloped bronchial vessels 
originating from the anterior surface of the de- 
scending aorta, ?, supply the left and the lower 
part of the right lung. 


left subclavian artery, while the right sub- 
clavian artery originates about 10 mm. below 
the origin of the left subclavian artery directly 
from the aorta. It runs behind the esophagus to 
the right and gives off a branch which supplies 
the right lung (Fig. 4). A thin blood vessel 
originates at the base of the right ventricle 
close to the interventricular septum and runs 
up to the hilum of the left lung (Fig. 3). It does 
not communicate with the ventricle, but ends 
blindly in the wall of the heart with a knob-like 
structure. Several branches of the aorta, all thin, 
supply both lungs. 


The autopsy report showed that we were 
dealing with a dextroposed truncus aorti- 
cus solitarius, pulmonary atresia, interven- 
tricular septal defect, and heterotopic pul- 
monary blood supply. With the knowledge 
of these findings we re-examined the roent- 
genogram and became aware of a roent- 
genographic sign which, if properly ob- 
served and interpreted, would have guided 
us to a much more detailed diagnosis of this 


‘congenital anomaly. This roentgenologic 


sign is the almost complete absence of hilar 
shadows. A few small vascular markings 
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were seen, but the typical “hilum comma”’ 
was entirely missing (Fig. 1 and 2). In 
order to give a satisfactory explanation for 
the absence of the latter, a discussion of the 
subgroups of solitary arterial trunk and of 
the accompanying various types of pul- 
monary blood supply is justified. 

If one large solitary vascular trunk 
emerges from the base of the heart instead 
of the two trunks of aorta and pulmonary 
artery, one of four developmental anomalies 
is possible (Fig. 5): 

(1) Acomplete persistent common trunk 
with no trace of separation into two vessels. 

2) A “partial” persistent common trunk 
where one stem for the right and left pul- 
monary artery originates from the single 
trunk. This demonstrates that the septal 
spur for the formation of the two separate 
large vessels has started to develop. 

(3) A truncus aorticus solitarius with 
atresia of the pulmonary artery. 

4) A truncus pulmonalis solitarius with 
atresia of the aorta. 

The exact description of these types is 
beyond the scope of this paper and can be 
found in various publications (Feller', 
Humphreys,” Kugel,'? Roos,” Shapiro”). 
Differentiation is not difficult pathologi- 
cally. Persistent common trunk presents 
four cusps or two normal and one large 
fused cusp. Truncus pulmonalis solitarius 
shows three cusps but no coronary ostia. 
Truncus aorticus solitarius shows coronary 
ostia behind two of the three cusps. 

A point of importance in connection with 
the case presented here is the blood supply 


Fic. 5. Subgroups of truncus arteriosus solitarius. 
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to the lungs for re-oxygenation in these 
anomalies. There are five possibilities (Fig. 
4 and $): 

1) A stem giving off a fairly normal 
right and left pulmonary artery is found on 
the anterior surface of the solitary trunk. 

(2) Right and left pulmonary arteries 
may emerge separately from the anterior or 
posterior aspect of the solitary trunk with- 
out a common stem. The vessels may be of 
normal size, enlarged, or hypoplastic. 

The distal (aortic) portion of Botal- 
lo’s duct remains patent supplying two 
pulmonary arteries. These have no direct 
connection with the ascending part of the 
vascular trunk and generally are markedly 
underdeveloped. 

(4) Supernumerary vessels derived from 
the aorta and usually referred to as over- 
developed or supernumerary bronchial ar- 
teries springing from the inner surface of 
the aortic arch or from the descending 
aorta maintain a pulmonary blood circula- 
tion. These vessels are much narrower than 
a normal pulmonary artery. Occasionally 

each vessel supplies only one lobe of the 
lung. In this way multiple small hila are 
formed. 

(s) A similar pulmonary blood supply 
may be derived from a subclavian artery, 
or some combination of the aforementioned 
pulmonary circulations may occur wherein 
the right and left side present different 
sources of vascular supply (Fig. 4). 

The various types of pulmonary circula- 
tion are described in detail since these have 
some bearing on the roentgenographic ap- 


a, complete persistent common trunk. Four cusps, two coronary ostia, right and left pulmonary artery 


7 separately from the common trunk. 


“partial” persistent common trunk. Beginning separation into aorta and pulmonary artery. 


4 short 


common stem springs from the trunk dividing immediately into the two pulmonary arteries. 

c, truncus pulmonalis solitarius. Three cusps, no coronary ostia. Right and left pulmonary artery well 
developed. The widely patent Botallo’s duct, 4, carries the blood to the aortic arch, 5. The ascending aorta, 
J, is atretic or remains a narrow vessel supplying the coronary arteries, 2 and }. 


d, truncus solitarius aorticus. Three cusps, two coronary ostia. Pulmonary artery 


, g, atretic. The unde- 


veloped right and left main branches, 2 and }, are supplied by the patent distal part of Botallo’s duct, 
1. These pulmonary arteries may be undeveloped and other vessels may take over the pulmonary circula 


tion (Fig. 4 and sf). 


¢, pulmonary artery for the right, supernumerary bronchial artery for the left lung. 


J, supernumerary bronchial arteries forming the only pathway of pulmonary circulation. 
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pearance of the hila. It is generally ac- 
knowledged that the “comma” of the hilar 
shadow is formed almost exclusively by the 
descending main branch of the pulmonary 
artery. The normal hilar lymph nodes are 
roentgenographically invisible and the nor- 
mal bronchus through its air content cuts 
off a part of the hilar density, but does not 
add to its shadow. Consequently, total ab- 
sence or marked underdevelopment of the right 
and lefi pulmonary artery must result in an 
appreciable diminution or total disappear- 
ance of the normal hilar comma. \t is surpris- 
ing that this possibility is hardly mentioned 
in the textbooks or in special publications 
dealing with the roentgenology of the hila 
or of cardiac anomalies. The en/arged hilum 
has captured the entire imagination and 
interest of roentgenologists. Only Assmann’ 
reports and illustrates one case of pul- 
monary stenosis where the hilar shadows 
appeared narrowed. Unfortunately, in the 
German literature congenital atresia and 
congenital stenosis are not clearly dif 
ferentiated. On reviewing the literature of 
this subject we found many illustrations on 
too small a scale or too blurred to permit 
reliable judgment concerning the hila. Not 
infrequently only a drawing of the cardiac 
outline is included since the appearance of 
the hila was considered unimportant. 
Giving full consideration to these difficul- 
ties | suspect the presence of abnormally 
small hila in several instances (Assmann,' 
Vol. 1, Fig. 95 and 105; Blackford and 
Hoppe,’ Fig. 1; Gibson” in Brenneman, 
Vol. un, Chap. 13, Fig. 10; Kugel,'? Roes- 
ler,” Fig. 162 and right hilum of Fig. 164). 

When analyzing the question of how 
often in cases of solitary arterial trunk the 
roentgenographic coincidence of a receding 
pulmonary arch with the absence of hilar 
shadows may be found, the difficulty arises 
that pathologic classification is not uni- 
form. Some authors™ consider only 6 cases 
as definitely proved instances of persistent 
common trunk; others consider solitary 
pulmonary trunk with aortic 
the rarest of the four conditions. 


atresia as 


More 


over, cases of solitary aortic trunk have 
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been classified under the heading of ‘pul 
monary atrésia with interventricular septal 
defect or merely as pulmonary stenosis. 
Some cases of right-sided solitary aortic 
trunk may be found in discussions of 
the tetralogy of Fallot. This is easily under- 
stood since the four cardinal signs of the 
tetralogy—-stenosis at the pulmonary os- 
tium, dextroposition of the aorta, hyper- 
trophy of the right ventricle, and inter 
ventricular septal defect-—-are present. 
From the viewpoint of the roentgenologist 
it seems preferable to limit the term tetral- 
ogy of Fallot to cases w here only stenosis 
but no complete atresia of the pulmonary 
artery is found so that this vessel partici- 
pates in the pulmonary circulation. Where 
complete atresia is present with other ves- 
sels maintaining the entire pulmonary 
blood supply, classification solitary 
aortic trunk seems preferable. This dif- 
ferentiation is desirable since in pulmonary 
stenosis the concentrated narrowed blood 
stream may produce a widening of the pul- 
monary artery distal to the stenosis where 
it meets the wall of the vessel. Therefore 
a certain percentage of pulmonary stenoses 
and tetralogies of Fallot present roentgeno 
graphically en/arged pulmonary arch and 
vessels. This will not be seen in truncus 
aorticus solitarius with atresia of the pul 
monary artery. 

For further analysis, we have to con 
sider all the types of solitary arterial trunk 
as a whole. Statistics on the pathology 
showing how often a fairly normal right 
and left pulmonary artery were found, how 
often the vessels were underdeveloped, and 
how frequently abnormal pulmonary blood 
supply was demonstrated, are not available. 
Reviewing 27 arterial 
trunk where information of the pulmonary 
circulation was given, I found in 10 cases 
fairly normal right and left pulmonary 
arteries, In § cases narrowed pulmonary 
arteries and in 13 cases heterotopic pul 
monary blood supply from supernumerary 
bronchial arteries or other vessels coming 
from a subclavian artery, the arch or the 
descending portion of the aorta. This gives 


as 


cases of solitary 
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a percentage of 64.3 of possible diminution 
or absence of the hilar comma. Of this 
number an unknown deduction has to be 
made for such cases where the total en- 
largement of the heart covers the hilar re- 
gion. It seems worth while to mention that 
of the 13 patients with non-functioning pul- 
monary arteries and heterotopic blood sup- 
ply, several have reached adulthood.*:.”.?8 

The observation of a depression or ab- 
sence of the second left arch as a sign of a 
displaced, narrowed or absent pulmonary 
conus was previously described by Ass- 
mann,* Fanconi,'® Taussig,?’ and others, 
and is clearly visible in our case. Besides 
the tetralogy of Fallot, this observation 
was made in transposition of the great 
vessels wherein aorta and pulmonary artery 
are lying behind each other instead of side 
by side. The peculiar combination of the 
receding second left arch giving a particu- 
larly clear visualization of the hilar region 
with the absence of the hilar comma could 
exist only in complete pulmonary atresia 
with heterotopic blood supply, i.e. in soli- 
tary aortic trunk. 

In truncus pulmonalis solitarius and in 
partial persistent common trunk, the de- 
velopment of two normal sized pulmonary 
arteries appears to be the rule. These condi- 
tions, therefore, may be excluded. The 
roentgenologic differential diagnosis in our 
case therefore should be: (1) truncus aorti- 
cus solitarius with heterotopic pulmo- 
nary blood supply and (2) the rare inci- 
dence of complete persistent truncus arterio- 
sus communis with heterotopic pulmonary 
blood supply. 


SUMMARY 


(1) The absence of the hilar shadow is 
described as a new roentgenographic sign 
in the diagnosis of rare cardiac anomalies. 

(2) The absence of the hilar shadow is 
explained through the absence or the 
marked underdevelopment of the right and 
left pulmonary artery. The pulmonary 
circulation in these cases is maintained 
through the patent distal part of Botallo’s 
duct, through supernumerary bronchial ar- 
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teries or through a branch of a subclavian 
artery. 

(3) A case of right-sided truncus aorticus 
solitarius with heterotopic pulmonary blood 
supply is analyzed anatomically and roent- 
genographically. Under favorable condi- 
tions, exact roentgen diagnosis should be 
made. 

(4) The roentgen diagnosis of this con- 
dition can be made when absence of the 
hilar shadows is associated with a deep 
depression at the site of the pulmonary 


conus. 
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SYPHILIS OF THE LUNG* 


By C. G. LYONS, M.D., A. J. BROGAN, M.D., and J. G. SAWYER, M.D. 


Veterans’ Administration 
HINES, ILLINOIS 


‘YPHILIS by definition is a systemic in- 
fection of the body caused by a specific 
organism, the Treponema pallidum. At its 
very onset the infection becomes general- 
ized and so protean in its manifestations as 
to be able to simulate almost any disease 
process in the body. Numerous indeed are 
the lists of differential diagnoses which take 
syphilis into account. 

Acquired syphilis of the adult lung, up 
until a fairly recent period, was considered 
exceedingly rare and many clinicians 
doubted the possibility of its existence. 
There are still those who will not make such 
a diagnosis, but enough cases have been re- 
ported in late years, upon a sufficiently 
reasonable basis, as to seem to establish it 
as a definite entity. Therefore, to assume 
that such a pathological process cannot 
occur does not appear logical. In attempt- 
ing to determine the cause of any obscure 
pulmonary lesion one must consider syphilis 
in the differential diagnosis. 

In the literature, figures regarding the in- 
cidence of adult pulmonary lues vary 
widely. Osler? mentions that only 4 cases 
were found in a series of 2,806 autopsies at 
Johns Hopkins Hospital. Carrera? in a 
pathological study of the lungs, in 152 
autopsy cases of syphilis, found 12 with 
pulmonary lesions. Krause‘ recorded only 
5 cases among 20,000 admissions to the 
Munster Clinic. Claytor* reported no cases 
in 13,000 specimens at the Army Medical 
Museum. 

Krom the pathological aspect the lesions 
found in the lungs, in adult pulmonary 
syphilis, have been described as of several 
types, and one or more of them may be 
found in the lungs at the same time. Ac- 
cording to Piersol’ there are three main 
types found. The first of these includes 


gummata. He states they are more com- 
mon in the lower lobes or about the hila, are 
apt to be multiple and vary in size from a 
millet seed to a hen’s egg. They are at first 
grayish-red in color, translucent and sur- 
rounded by areas of congestion, later be- 
coming more opaque and _ sometimes 
slightly caseous. Most gummata, according 
to this author, become healed, leaving 
dense areas of scar tissue at the site of 
former lesions. The second type of changes 
he describes is that of areas of consolidation 
and catarrhal inflammation usually oc- 
curring about the roots of the lung or at 
the hilum. Finally, chronic fibrosis may be 
found resulting from an _ inflammatory 
change, consisting of extensive cellular in- 
filtration with an overgrowth of connective 
tissue in the interlobular septa which be- 
comes converted into an area of fibrotic 
tissue resembling that from any other 
cause. 

As far as symptoms and signs are con- 
cerned, there is nothing characteristic 
about adult pulmonary syphilis. It may re- 
semble, clinically, tuberculosis, bronchiec- 
tasis, cancer or cardiac disease and should 
be considered in the diagnosis of any ob- 
scure chest condition. Undoubtedly, cases 
must occur in which the patient is unaware 
of a lung condition, just as in other diseases. 

The determination of acquired pul- 
monary syphilis in a living person may be 
difficult and made only after exclusion of 
other more common chronic lung disorders. 
The following points will aid in arriving at 
such a diagnosis: 

(1) History of insidious onset, in a mid- 
dle-aged person, of a chronic progressive 
lung disturbance, the gravity of which clin- 
ically would seem to be mild and out of pro- 
portion to the severity of the pulmonary 


* Published with the permission of the Medical Director of the Veterans’ Administration, who assumes no responsibility for the 
opinions expressed or the conclusions drawn by the authors. 
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Roentgenogram dated December 29, 
taken on first admission, showing deformity of the 


Fic. I. 


1930, 
prepyloric region, suggesting cancer. 


lesion as determined by physical and roent- 
genographic examination. 

(2) A history of venereal infection with 
onset of the pulmonary disturbance oc- 
curring at a time when tertiary luetic le- 
sions might be expected in the course of the 
disease. 

3) Positive blood serology and also the 
possible presence of other syphilitic lesions 
in the body. 

(4) Consistently negative sputum for 
tubercle bacilli and fungi. 

(5) Exclusion of newgrowths and bron- 
chiectasis by lipiodol and bronchoscopic ex- 
aminations. 

(6) Therapeutic response to antisyphilit- 
ic drugs as determined by serial roentgen- 
ograms. This is not entirely conclusive as 
the lesion occasionally may not improve or 
disappear. 

(7) The finding of the spirochete in the 
sputum smear which would be a conclusive 
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finding, but unfortunately this has been 
successful in only a very few instances. 

Pearson” reviewed the literature and re- 
ported the most common roentgenological 
manifestations of adult pulmonary syphi- 
lis. These are summarized briefly as 
follows: 

1. Infiltration, lobar or patchy in distri- 
bution and involving one or more lobes. 

2. Opacities, oval in shape, single or 
multiple, most often in the lower lobes, 
often not connected with the hilum and 
measuring in diameter from a few milli- 
meters to several centimeters. 

3. Generalized accentuation of the bron- 
chial and vascular shadows, extending from 
the hilar regions to the periphery. 

4. Opacity of one lobe or a whole of one 
side of the chest with displacement of the 
mediastinum towards the side of the lesion, 
denoting fibrosis or atelectasis which may 
be accompanied by pleural effusion. 


taken on May 
during patient’s first admission, revealing the im 
proved appearance of the pyloric end of the 
stomach following antiluetic treatment. 
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This same author also states that many 
cases may demonstrate not only one of the 
above lesions but may represent a com- 
posite picture of two or more of these 
groups. 

CASE REPORTS 


Patient, C. McD., was previously reported as 
a case of gastric syphilis in 1935 by Biscoe.' It 
was one of eight in a series of cases of syphilis 
of the stomach he reported which had been 
diagnosed on the basis of roentgen examinations, 
serologic tests and response to 
therapy. This World War I veteran, aged 
thirty-seven, was first admitted to Hines Hos- 


antiluetic 


pital, December 24, 1930, complaining of epi- 
gastric pains coming on about an hour after 
meals and gradually the 
next meal. He dated the onset of symptoms as 


clearing up before 
about January, 1929. For about six months 
prior to admission, these pains became more 
and were often 


severe and constant accom- 


panied by vomiting with no relief. He had lost 


Fic. 2. 


the appearance of the stomach which still exhibits 


Roentgenogram on April 26, 1940, depicting 


evidence of prepyloric narrowing and a filling de 
fect, but much less marked than at the first exami 
nation. 
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Kic. 4. Chest roentgenogram dated December 24, 
1930, taken on first admission, demonstrating le- 
sion in right lower lung (see arrow). 


Sl pounds In weight since the onset of his symp- 
toms. His appetite and strength had gradually 
diminished. His family history and past history 
by systems have no important relationship to 
his present illness or physical findings. He 
denied the use of drugs, alcohol or tobacco. 
Venereal exposure was denied. 

General physical examination revealed the 
man to be markedly emaciated but failed to dis- 
close any other positive findings. Blood counts 
and urine examinations revealed no abnormal 
findings. The blood Wassermann test was 100 
per cent positive and the Kahn test was 4 plus. 
The spinal fluid examination revealed a nega- 
tive Wassermann reaction and normal colloidal 
gold curve. Fractional test meal studies of the 
stomach contents showed free acid in the first 
two specimens, combined acid in all the speci- 
mens and occult blood in the last specimen. 

The gastrointestinal tract, by repeated 
barium meal roentgen studies, displayed a pre- 
pyloric filling defect, suggestive of cancer (Fig. 
1). There was also evidence of partial pyloric 
obstruction. 

The chest roentgenogram showed an irregular 
area of increased density around the lower 
bronchopulmonary markings near the hilum, 
the significance of which was not evident at the 
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Fic. 5. Chest roentgenogram dated November 18, 


1937, showing the lesion in right lower lung field 
to be more dense than on previous examinations. 


time (Fig. 4). There had never been a history 
of pulmonary symptoms and repeated sputum 
smears failed to disclose tubercle bacilli. The 
patient had no other findings suggestive of pul- 
monary tuberculosis. During his stay in the 
hospital he underwent antiluetic treatment. 
There followed marked improvement in symp- 
toms and a gain in weight of 53 pounds. There 
appeared to be improvement in the stomach 
defect, as determined by repeated gastrointesti- 
nal roentgen studies (Fig. 2). The blood Wasser- 
mann reaction became negative by the time of 
discharge on March 31, 1932. On the basis of 
positive serological findings, roentgen studies 
and improvement following antiluetic treat- 
ment, a diagnosis of gastric syphilis was made. 
The lung lesion noted in the chest roentgeno- 
gram was not definitely diagnosed at that time. 

The patient was readmitted for periods of 
observation and treatment from July 25, 1932, 
to March I, 1933; from October 27, 1933, to 
April 26, 1934, from November 15, 1934, to 
February 21, 1935, from December 15, 1936, to 
January 22, 1937, from August 17, 1937, to 
November 29, 1937, and from April 22, 1940, to 
May 14, 1940. He was subjected to repeated gas- 
trointestinal and chest roentgen studies during 
these episodes of hospitalization and underwent 
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intensive antiluetic treatment during each 
period, with-the exception of the last. Following 
each admission, exclusive of the last, the blood 
Wassermann reaction was positive to variable 
degrees and became negative following specific 
therapy. Symptoms referable to the gastro- 
intestinal tract were minimal at each admission. 
He never complained of any pulmonary condi- 
tion. The gastric lesion was displayed in all 
roentgen studies but appeared to have improved 
at each period of observation. The last study 
still showed evidence of a prepyloric narrowing 
and filling defect but much less marked than 
at the first examination (Fig. 3). The patient 
continued to feel in very good physical condi- 
tion following his first period of hospitalization. 
The lesion in the right lower lung field was 
still evident on subsequent roentgenographic 
examinations of the chest and appeared denser 
and more sharply circumscribed than on previ- 
ous films (Fig. 5 and 6). Physical findings in the 
chest were essentially negative on all admissions 
and nothing was ever found to indicate that the 
lung lesion could be explained upon any other 
etiological factor but that of syphilis. Upon the 
basis of positive serological findings, the pres- 
ence of another visceral luetic process and the 
appearance and location of the lung density on 
the roentgenograms, it was decided that this 
was a case of a pulmonary syphilitic lesion. 


Fic. 6. Roentgenogram dated April 24, 1940, show 
ing the pulmonary lesion on last admission which 
appears about the same as in 1937. 
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Comment. It is admitted that such a di- 
agnosis in this case is highly circumstantial 
but it seems logical in the light of the other 
positive findings. In our estimation, this is 
an example of a chronic fibrotic lesion, as 
described above by Piersol, resulting from 
an inflammatory change due to syphilis. 
This would explain its failure to disappear 
following specific therapy. 

So far as we have been able to determine 
from the records of this institution, this is 
the first time that the diagnosis of two such 
uncommon visceral lesions of syphilis has 
ever been made in the same individual. 

We are indebted to Ralph C. Creer for his aid in 


photographing the illustrations accompanying this 
article. 
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HYPERPARATHYROIDISM* 


By C. F. 


SHERMAN, M.D., Veterans Administration, Fayetteville North Carolina, 


and 


D. E. NOLAN, M.D., Veterans 
REVIEW of the literature reveals 
that Askanazy,‘in 1904, was the first 

to suspect a relationship between the para- 

thyroid glands and decalcification of the 
skeleton. MacCallum'® in 1905, drew at- 
tention to the relationship between a tumor 
of the parathyroid gland and chronic renal 
disease in which the renal disease over- 
shadowed the skeletal changes. Erdheim!"' 
in 1907, commented on the frequency of 
hypertrophy of the parathyroid glands in 
cases of osteomalacia. Schlagenhaufer,” in 

1915, discussing 2 cases of this disease in 

which an enlargement of the parathyroids 

was found at autopsy, raised the point that 
this condition might be due to these tumors. 

This was in direct contradiction to the pre- 

vailing view that the enlargement of these 

glands was a secondary effect. The honor 
of conclusively 
between 


establishing the relation 
adenomas of the parathyroid 
and bone decalcification belongs to Felix 
Mandl'* who, in 1925, by removing surgi- 
cally an adenoma of the parathyroid, alle 
viated the metabolic dysfunction in a 
case of hyperparathyroidism. Wilder and 
Howell** in 1936, reviewed 135 proved cases 
of hyperparathyroidism, basing their cri 
teria for acceptance on (1) that the report 
of the case has appeared in the literature, 
(2) that the description of the skeletal ab 
normalities present be consistent with that 
of generalized osteitis fibrosa or, in the ab 
sence of skeletal abnormality, that indis- 
putable abnormality or calcium metabo 
lism, characteristic of hyperparathyroidism, 
has been demonstrated by the study of the 
blood or urine, and (3) that a tumorous 
enlargement, either adenoma of one or more 
parathyroid glands or diffuse hypertrophy 
and hyperplasia of the entire parathyroid 
apparatus, has been found either by opera 


* Published with permission of the Medical Director, Veterar 
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tion or by necropsy. Additional cases 
are constantly appearing in the litera- 
ture.” 15,25,26 
The signs and symptoms of hyperpara- 
thyroidism have béen well summarized by 
Shelling :* 
1. General 
a) Weakness 
b) Loss of appetite 
c) Loss of weight 
d) Muscle and joint pains 
e) Constipation and abdominal pain 
f) Bradycardia and cardiac irregularities 
g) Polydipsia 
h) Hypochromic anemia 
Skeletal 
a) Generalized decalcification 
b) Cysts and giant cell tumors 
c) Fractures 
d) Lumps 
e) Skeletal deformities and shortenings 
f) Epulides 
3. Urinary 


te 


a) Polvuria 
b) Albuminuria 
c) Dysuria 
d) Hematuria 
e) Milky urine or gravel 
f) Renal, ureteral or vesical calcul 
g) Renal colic 
h) Diminished renal function 
1) Nephrocalcinosis 
4. Metastatic 
a) Arterial calcification 
b) Broncholithiasis and pulmonary  cal- 
cinosis 
c) Generalized calcinosis 
Metabolic and Chemical 
a) Hypercalcemia 
b) Hypophosphatemia 
c) Hypercalciuria 
d) Hyperphosphaturia 


e) Increase in serum or plasma phosphates 
The symptoms in any individual case 
may vary widely, depending upon whether 
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the skeletal changes of osteitis fibrosa cys- 
decalcification of the 
skeleton without cysts or giant cell tumors, 
or deposition of calcium in the soft tissues, 
most notably in the kidneys, predominates. 
Gutman, Swenson and Parsons" list the 
following early and late symptoms in a re- 
view of 115 cases of hyperparathyroidism: 


tica, generalized 


Major Major 
Initial Late 
Symptoms Symptoms Symptoms 
Per Cent Per Cent 
of Cases of Cases 
Skeleta 
1. Pain in back or extrem! 
ties 72 62 
2 Muscle weakness 22 23 
Pathological fractures 28 4 
4. Bone swelling 26 22 
Gross deformities Ig } 
6. Disturbance of gait 24 22 
>. Bedtast 4 31 
Rer 
1. Polyuria, polydipsia 
Colic ; 
Gastrointestinal 
1. Nausea and vomiting 8 12 
2. Anorexia 9 
pigastric pain 2 
Miscellaneous 
1. Marked loss of weight 24 


Shelling‘ found the RT interval marked- 
ly shortened in hyperparathyroidism. The 
duration of RT in the normal electrocardio- 
gram is 0.26 to 0.28 second. In our case the 
RT interval was 0.20 second. If the RT in- 
terval were routinely measured by those 
interpreting electrocardiograms, it seems 
likely that more cases of this disease would 
be discovered. Little attention has been 
given this diagnostic aid heretofore. 

Most cases of hyperparathyroidism occur 
in middle adult life, in females more com- 
monly than in males. Laridon" reported a 
case in which cysts of the jaw and calvarium 
were already present at the age of six 
months. The course may be acute and ful- 
minating or chronic. In one of Albright, 
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Aub and Bauer’s! patients, there is reason 
to believe symptoms of hyperparathyroid- 
ism had existed for thirty-nine years. 

Hypercalcemia is an important finding 
in cases of suspected hyperparathyroidism, 
especially if accompanied by other signs 
and symptoms of overactivity of the para- 
thyroid bodies. It is not, however, pathog- 
nomonic, as the level of serum calcium 
may be increased in cases of multiple mye- 
loma,** metastatic carcinomatosis® and 
polycythemia vera. On the other hand, 
normal values for serum calcium have been 
reported in proved cases of hyperpara- 
thyroidism. Detailed calcium and phos- 
phorus balance studies may be carried out 
in doubtful cases. Nausea and vomiting are 
not generally believed to be due to the 
hypercalcemia per se. However, in our case, 
we noted the severity of vomiting varied in 
direct proportion to the level of serum 
calcium. Reed?! reported a young adult who 
maintained hypercalcemia of 24 mg. for 
eight days by vitamin D overdosage with- 
out evidence of toxicity or subsequent 
damage. 

In health about go per cent of calcium 
excreted is found in the feces, only small 
amounts being present in the urine. In 
hyperparathyroidism the reverse holds true 
unless large amounts of calcium are in- 
gested. A high urinary output of calcium is 
a very significant finding. Normal indi- 
viduals receiving 0.1 gram of calcium daily 
were found by Aub, ef a/.° to excrete only 
0.19 gram of calcium in the urine in a three 
day period. 

The etiology of hyperparathyroidism re- 
mains unknown. Wilder and Howell** pos- 
tulate the presence of cells which preserve 
an embryonic capacity for proliferation in 
certain individuals. We have thus the po- 
tentiality for adenoma formation. Whether 
or not a parathyroid adenoma develops de- 
pends upon the intensity of stimulation to 
which these cells are subjected by insufh- 
cient vitamin D. In support of their con- 
tention, they cite the relatively high 
incidence of hyperparathyroidism in Eng- 
land and the New England states where 
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vitamin D deficiency is favored, due to fog, 
smoke, haze and indoor living habits. In 
our case presented here vitamin concen- 
trates given in large doses gave no apparent 
beneficial results. 

Much speculation and numerous theories 
have been advanced to explain the mecha- 
nism by which the bones become demineral- 
ized. Greenwald and Gross" suggest the 
parathyroid hormone causes the production 
of a soluble but unionizable compound of 
calcium so that the equilibrium is shifted 
from bone to blood with a resultant decalci- 
fication. No such a compound of calcium 
has ever been found to exist in cases of 
hyperparathyroidism. Albright and Ells- 
worth? and Ellsworth’? advanced the view 
that parathyroid hormone lowers the renal 
threshold for excretion of phosphate, lead- 
ing to subsaturation of calcium phosphate 
in the serum with a compensatory removal 
of calcium from the bones, since about go 
per cent of bone is composed of tricalcium 
phosphate. However, the mechanism of de- 
calcification remains unexplained and no 
explanation can be given to account for the 
demineralization in those cases of hyper- 
parathyroidism with hyperphosphatemia. 
Thomson and Collip®’ hold that the action 
of parathyroid hormone is that it directly 
stimulates the osteoclast to erode bone and 
liberate calcium. However, decalcification 
has been noted by Jaffe’ to occur before 
the appearance of osteoclasts. He states 
that there is “reason to believe that in 
hyperparathyroidism the tissue fluids cir- 
culating about the bone are so changed and 
modified as to favor removal of minerals 
from the bone rather than their disposi- 
tion.”” No explanation of the mechanism 
involved is presented. 

It appears the best explanation offered 
is that of Shelling’* who reasons that the 
parathyroid hormone increases the solu- 
bility of calcium phosphate in the blood, 
hence there is a shift in equilibrium between 
the solid phase, the bones, in favor of the 
liquid phase, the blood. He lists the physio- 
chemical factors governing calcium phos- 
phate solubility in serum or urine as (1) the 
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pH; (2) protein concentration in the serum; 
(3) presence of substances capable of form- 
ing soluble but poorly dissociable com- 
pounds with calcium or with phosphate; 
(4) magnesium concentration, and (5) the 
total ionic strength of the solution. He be- 
lieves that the pH of the blood varies little, 
serum protein concentration is not altered 
greatly, that substances similar to calcium 
citrate have not been detected, and there- 
fore changes in the magnesium concentra- 
tion and total ionic strength are chiefly in- 
volved. Of these the changes in total ionic 
strength are considered most important. 
Parathyroid hormone is known to produce 
diuresis before greatly increasing the out- 
put of urinary calcium. Sodium chloride is 
excreted in excessive amounts, the electro- 
lytic balance is upset and new equilibria 
are thus formed between the intracellular 
spaces, the blood and skeletal system. 
With the increase in water, magnesiurn, 
sodium and chloride in the fluid circulating 
about the bones, the calcium phosphate 
equilibrium is shifted in the direction of the 
blood, with a resultant demineralization. 
A part of the resorbed matrix is phago- 
cytosed by osteoclasts, a part heals by 
fibrous replacement and a small portion 
maintains the process of new bone forma- 
tion. 

Shelling explains metastatic calcifica- 
tion, resultant from overdosage of para- 
thyroid hormone, on the same _ basis. 
Decreased solubility of calcium phosphate 
results from loss of electrolytes and water, 
and precipitation occurs in tissues which 
normally present marked variations in pH, 
e.g. kidneys, lungs and stomach. 

Since hyperparathyroidism is definitely 
known to be associated with hypertrophy 
or hyperplasia of one or more parathyroid 
bodies, the treatment of choice is para- 
thyroidectomy. Excellent results are ob- 
tained following this procedure. The princi- 
pal difficulty encountered is to locate these 
elusive bodies. Embryologically, they are 
derived from the third and fourth lateral 
anlagen and occasionally from the fifth 
branchial pouch. It can thus be seen that 
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they may be encountered anywhere from 
the pharynx to the mediastinum. If not 
found at the first operation, resulting scar 
tissue makes the undertaking more difficult. 
Not infrequently such marked cachexia 


exists as to preclude the possibility of 


surgical intervention. Jacox, King and 
Bailey": have ably reviewed the literature 
on the effect of irradiation. The recorded 
results compare favorably with surgery. 
Their use of selective irradiation as an aid 
in localizing parathyroid lesions before sur- 
gery merits wider application. Dietary 
management has little to offer and results 
have been uniformly disappointing. 


CASE REPORT 


This patient was discharged from the Army 
January 12, 1940, apparently in good health. 
He arrived at his home in Wichita from the 
Hawaiian Islands on January 16. The following 
evening he developed what appeared to be a 
severe cold with symptoms of coryza, cough, 
nausea and vomiting. He never did recover 
completely. About three weeks later he noted 
rather dull, constant pain in the right anterior 
chest, right arm, both hips and legs. Nausea 
and vomiting became worse and loss of weight 
evident. He became progressively weaker, and 
on February 15 collapsed on his way to the bath- 
room. By the end of February he was com- 
pletely bedfast, having lost about 50 pounds. 
He was hospitalized one week at a Wichita 


Fic. 1. Roentgenogram of pelvis, showing osteoporo- 
SIS, and thinning of compact bone. 


Hyperparathyroidism 


885 


Fic. 2. 


Skull. Stippling and granular appearance. 
Note fuzziness of outline of outer table. 


hospital for observation and treatment and was 
discharged unimproved. On April 1 he re-en- 
tered the hospital. Here roentgenograms 
showed a marked generalized bone decalcifica- 
tion. Blood calcium was found to be 18 and 19 
mg. per 100 cc. A tumor of the parathyroid 
glands was suspected. On May 20 an explora- 
tory operation was done. His surgeon, Dr. 
James S. Hibbard, reported: ““The entire thy- 
roid region was explored anteriorly, laterally 
and posteriorly, as well as the tracheal and 
esophageal regions. In the region of the inferior 
thyroid artery a parathyroid body the size of a 
small pea was found, and a quick section by Dr. 
Jager revealed a marked hyperplasia. Two 
other bodies which were definitely enlarged 
were also resected, leaving him the right supe- 
rior which could be identified. No adenomas 
were found. I explored posteriorly to the ster- 
num as far as I could reach, but felt it advisable 
to delay a more drastic exploration of his me- 
diastinum, due to his poor condition.” 
Postoperatively, he responded well; he stopped 
vomiting and gained about 20 pounds. He 
left the hospital June 7 on wheelchair status, 
returning to his own home where he gradually 
grew worse. He was admitted to the Veterans 
Administration Facility, Wichita, on June 17, 
1940. Examination revealed a tall, emaciated, 
cachectic, anemic, bedfast white male, aged 
twenty, who appeared older. Blood calcium was 


18.2 mg. per 100 cc.; 6.3 grams of calcium were 
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Fic. 3. Hands and wrists. Note the decalcification 
along the epiphyseal lines in radius, metacarpals 
and phalanges. 


excreted in a twenty-four hour urine. Roent- 
genograms of ‘the bones ‘showed a marked gen- 
eralized decalcification. The fourth lumbar ver- 
tebra was considerably narrowed, which would 
appear to account for his complaint of pain in 
this region. Other laboratory tests were not 
the following: erythrocyte 
count, hemoglobin per 
(Sahli); leukocyte count, 7,800; with polymor- 
phonuclears 48 per cent, lymphocytes, 48 per 


pertinent except 


2,100,000; cent 


cent, monocytes, 4 per cent; the electrocardio- 
gram showed an RT interval of 0.20 second. 
~ On July 2, 1940, he was transferred to the 
Facility at Hines, where deep roentgen therapy 
was considered inadvisable, due to his poor con- 
dition. Diagnosis of hyperparathyroidism was 
concurred in by the Tumor Board. The course 
of the patient was steadily downhill. He died 
August 15, 1940. Autopsy revealed no evidence 
of adenoma. 


Fic. 4. Foot and ankle. Note the decalcification 
along the epiphyseal lines. 
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A careful search was made of the neck region 
both in the region of the thyroid and behind and 
between the trachea and esophagus and behind 
the sternum for possible enlarged parathyroid 
bodies. One was found embedded in the right 
lobe of thyroid which measured 0.3 X0.§ X 1.0 
cm. There was very little thyroid tissue remain- 
ing; only a small portion was found of the right 
lateral lobe. 

The combined weight of the two kidneys was 
400 grams. The capsule stripped easily, leaving 
a smooth shining surface. On splitting the kid- 
neys there was found to be a large amount of 


kic. §. Knee. Note the decalcification at epiphy 
sis of femur and fibula. 


fine gravel in all of the major and minor calyces 
and in the pelvis. The ureters were grossly nega- 
tive. The bladder was negative except that the 
urine contained a large amount of fine sand, 
white in color, and obviously calcium. 

Cut section of rib showed the cortex extremely 
thin, not over I mm. in thickness. The marrow 
was pale, almost gray in color and was rather 
scanty. The ribs cut easily with a sharp knife. 
The vertebral bodies in the lumbar region were 
extremely soft and the cortex was very thin, the 
marrow pinkish-gray in color. A section of the 
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right femur was removed at the knee, the cortex 
was also extremely thin, measuring not over 1 
mm. in thickness at its heaviest point. No cysts 
or evidence of new growth was encountered. 
The pathological diagnoses were: (1) hyper- 
parathy roidism, severe; (2) anemia, secondary, 
severe; (3) decalcification of skeletal system, 
severe, secondary to (1); (4) fracture compres- 
sion, fourth lumbar vertebra, secondary to (3); 
(5) calculi (gravel) multiple, both kidneys and 
urinary bladder, secondary to (1). 

Microscopic study revealed the following: 
Lung tissue showed a mild edema but was 
otherwise negative. The liver showed a slight 
chronic passive congestion. The heart, thyroid 
and spleen were essentially negative. The kid- 
neys showed a slight cloudy swelling of the cells 
lining the connecting tubules and a very mild 
congestion. Microsection of the pancreas 
showed nothing unusual. Microsection of the 
parathyroid showed a diffuse hyperplasia (Fig. 


7). The tissue is quite vascular. Small groups of 


acidophil cells can be seen among the more 
abundant principal cells. There appears to be a 


lic. 6. Knee. Decalcification along the femoral and 
tibial epiphyses with cystic changes along medial 
margin of tibial diaphysis. 
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Fic. 7. Photomicrograph of parathyroid. X 800. Note 
the principal and acidophil cells, and the increased 
vascularity (diffuse hyperplasia). 


slight increase in the reticulum. Microsection of 
the bone cortex, decalcified by the method of 
McNamara, and also the bone marrow, showed 
the marrow to be relatively acellular and con- 
taining a moderate amount of fibrous tissue. A 
careful search of many slides showed no osteo- 
clasts or “giant cells.”’ 

Roentgen study revealed a marked halistere- 
sis of the entire skeleton. All of the bones, and 
particularly the pelvis, required much less 
penetration than would normally have been 
expected. The most striking feature from a 
roentgen standpoint is the decalcification along 
the epiphyseal lines, demonstrating the tend- 
ency for absorption to occur in localities where 
bone is laid down last.?® This is most notice- 
able in the heads of the fibulae and in the distal 
epiphyses of the femur and the proximal epi- 
physes of the tibia, but can also be seen along 
the epiphyseal lines of the metatarsals, the 
metacarpals, the radius and ulna, and the distal 
ends ot the tibia and the fibula. 

Roentgenograms of the skull were not es- 
pecially characteristic, showing only a slightly 
granular appearance. The only evidence of any 
cystic degeneration appeared at the upper end 
of the right tibia. 


CONCLUSION 


A case of hyperparathyroidism is pre- 
sented with a résumé of the literature. The 
pathological studies tend to confirm the 
conclusions of Jaffe, that decalcification 
occurs before and independent of the ap- 
pearance of osteoclasts. Additional evidence 
is presented in support of the theory of 
Shelling that the RT interval is shortened 
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in hyperparathyroidism. The case presented 
illustrates that after removal of one affected 
parathyroid gland others may hypertrophy 
and carry on the dysfunction. 


The case presented is unusual in several 


respects. It occurred in an individual only 
twenty years old. Its onset was acute and 
the course fulminating, terminating fatally. 
No adenoma of the parathyroids was found. 
The roentgenograms showed osteoporosis 
and absorption of compact bone, with de- 
calcification along the epiphyseal lines al- 
most without cystic degeneration. 
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EXPERIMENTAL PRODUCTION OF CONGENITAL 
SKELETAL ABNORMALITIES IN THE OFFSPRING 
OF RATS FED A DEFICIENT DIET* 


By JOSEF WARKANY, M.D., and ROSE C. NELSON, Pu.D. 


CINCINNATI, OHIO 


INCE congenital malformations play 
an important part in the pathogenesis 
of disease of children, their early recognition 
is desirable from a diagnostic and thera- 
peutic point of view. New diagnostic 
methods, especially roentgenography, have 
made it possible to recognize intra vitam 
many congenital defects which previously 
were discovered only at autopsy. Such ad- 
vances indiagnosis have made possible a bet- 
ter treatment of congenital defects; and yet 
it remains the ideal of medicine to prevent 
such defects rather than to treat them. For 
this reason the question of the etiology of 
congenital defects has interested the physi- 
cians of all times. At present it seems that 
congenital malformations can be the result of 
many causes, in fact the result of any factor 
which interferes with normal intrauterine 
development without lethal effect on the 
embryo. Time does not permit me to enu- 
merate and todiscuss here all the teratogenic 
factors possible, or to go into details of ex- 
perimental work already done in this field. 
I shall restrict myself to the report of cer- 
tain experiments which seem to show that 
a deficient diet of the mother can result in 
congenital defects of the offspring. 
When female rats are reared and bred on 
a diet consisting of yellow corn meal 76, 
wheat gluten 20, calcium carbonate C.P. 3, 
and sodium chloride C.P. 1 per cent (Steen- 
bock and Black’s rachitogenic diet) sup- 
plemented by 60 1.u. of vitamin D every 


TABLE I 
Offspring Percentage 
Total Normal 
Abnormal Abnormal 
Diet 1 439 284 155 35-31 
Stock diet 644 $43 0.18 


cine 


tenth day, about one-third of the offspring 
show congenital malformations. The diet 
just described will be referred to as diet 1 
subsequently. In the accompanying table 
the breeding results with females reared and 
bred on this diet are tabulated and com- 
pared with the results obtained with: fe- 
males of the same strain bred on an ade- 
quate stock diet. In these two groups sig- 
nificantly different results were obtained; 
it may be added that the one abnormal 
animal born of a mother on the stock diet 
showed defects different from those ob- 
served on diet I. 

The abnormal offspring obtained on diet 
1 can be recognized frequently by external 
inspection. Shortness of the mandible and 


protrusion of the tongue are striking ab- 


TaABLe II 


FREQUENCY OF OSSEOUS DEFECTS IN 100 CLEARED 
ABNORMAL SPECIMENS 


Tibia 93 Ulna 5° 
Mandible 80 Humerus 34 
Ribs 75 Hindfoot 31 
Fibula 63 Maxilla s 
Radius 58 Scapula 6 
Hand 54 Clavicle 6 
Sternum $2 Femur I 


normal features. Shortness of the extremi- 
ties combined with various types of mal- 
formations can also be recognized exter- 
nally. Different degrees of syndactylism of 
the fingers and toes are frequently ob- 
served. However, these external signs do 
not give a complete picture of the skeletal 
abnormalities. In attempts to visualize the 
skeleton by roentgenograms many difficul- 
ties were encountered. We trned therefore 
to a method devised by Schultze and Daw- 


* From the Children’s Hospital Research Foundation and the Department of Pediatrics, University of Cincinnati, College of Medi- 
, Cincinnati. Read at the Forty-second Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 23-2 
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newborn rat. 
rats 
showing increasing degrees of shortening of the 


Kig. 1. 4, head of normal cleared 


B-D, heads of abnormal cleared newborn 


mandible. 


which the soft tissues are made 
transparent, while the bones, stained by 


alizarin red S, stand out clearly in the 


son by 


transilluminated specimen. The pictures of 


the skeleton obtained in this w a\ resemble 


lic. 2. 4, side view of chest of normal cleared new 
born rat. B-D, chests of abnormal cleared newborn 
rats showing reduction of intercostal spaces and 
fusion of ribs. 
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roentgenograms to a certain extent and re- 
mind one of roentgenograms sometimes 
seen in medical practice. 

The different frequency with which vari- 
ous bones were affected in the abnormal 
animals is indicated in Table i. We cannot 
explain at the present time why certain 
bones are so often found abnormal while 
others are never affected. 

The following illustrations demonstrate 
the different osseous changes as seen in the 
cleared specimens. 

In the normal newborn rat the mandible 


Kic. 3. 4, front view of chest of normal cleared new 
born rat. B-D, chests of abnormal cleared newborn 
rats, showing different degrees of fusion cf the 


sternal centers of ossification. 


protrudes in front of the premaxilla (Fig. 
1.4). It consists of a proximal ramus and a 
distal corpus, both being approximately of 
equal length. Two incisor teeth are visible 
in the mandible of the normal cleared speci 

men. The mandible is found shortened in 
80 per cent of the abnormal specimens. 
Kigures 1B-D show different degrees of 
shortening of the mandible. This shortening 
is due almost entirely to a reduction of the 
distal part, the corpus, while the ramus ap 

pears of normal length. In the more severely 
deformed specimens the teeth are absent 
and the corpus is barely visible; the premax 

illa may also be reduced in such specimens. 
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In the normal newborn rat the osseous 
ribs take a parallel course downward and 
forward and the intercostal spaces are of 
almost equal width (Fig. 27). In the ab- 
normal specimens the intercostal spaces 
may be unequal (Fig. 2B) or certain ribs 
may touch each other (Fig. 2C) and show 
more or less complete fusion. Sometimes 
three or four fused ribs combine and form 
an osseous plate (Fig. 2D). The fusion 1s 
seen in the central or anterior parts of the 
osseous ribs and the posterior parts of the 
intercostal spaces remain open. The ribs 


~ 


Kic. 4. .4, arms of normal cleared newborn rat. 
B-D, arms of abnormal cleared newborn rats, 


showing increasing degrees of shortening to ab- 


sence of radius and ulna. 


V-vill are most frequently affected, but oc- 
casionally other ribs show also the abnor- 
mal behav described. 

The sternum of the normal newborn rat 
consists of six well separated centers of ossi- 
fication (Fig. 3.7). In the abnormal speci- 
mens different degrees of fusion of these 
ig. 3B-D). Sometimes 
all the centers may be fused to a single 


centers can be seen 


osseous plate. 

In the upper extremity the radius and 
ulna are frequently shortened and deformed 
Fig. 4B-C) or the forearm of a cleared spec- 
imen may show no bone at all (Fig. 4D). 

The tibia is most often abnormal and 
shows different degrees of shortening to 
complete absence of the bone (Fig. 5B-D). 
The fibula is less frequently affected but 
sometimes both the tibia and fibula are not 
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Kic. 5. 4, leg of normal cleared newborn rat. B-D, 


legs of abnormal cleared newborn rats, showing 
increasing degrees of shortening to absence of the 
bones of the lower leg. 


ossified and cannot be seen in the cleared 
specimen. 

The paws and feet show a great variety 
of patterns which are the result of fusion or 
lack of development of the different small 
bones of the extremities. 

Severe malformations of the soft tissues 
are seen relatively rarely in the abnormal 


ic. 6. 


Chest of abnormal animal which reached 
adulthood, showing permanent fusion of some ribs. 


891 
= 
- 
| 4 
6 D 
| 
f 
| \ 
> 
| 


892 


specimens but a few monstrosities have 
been observed. Gastroschisis, hemiatrophy, 
deformities of the eyes, etc. are occasionally 
encountered in the abnormal offspring. 
Unfortunately the deformed animals are 
born dead or they die within forty-eight 
hours after birth. This makes it impossible 
to follow the further development of the 
malformations. That some of them are per- 


III 
Total Offspring Percentage 
= 
Normal Abnormal Abnormal 
Diet 1+2% 
pig liver 245 245 Oo © 
Diet 1 439 284 15s 35-3! 


manent can be shown by the roentgeno- 
gram of the chest of an abnormal animal 
which survived, was reared on an adequate 
diet and reached adulthood. It shows the 
fusion of the ribs to be a permanent mal- 
formation (Fig. 6). 

The histologic appearance of the abnor- 
mal structures can be demonstrated in sec- 
tions of tibiae presenting different degrees 
of abnormality. They all show shortening of 
the osseous part and persistence of cartilage 
in places where normally ossification should 
have taken place. This delay in develop- 
ment, however, is not the only deviation 
from the norm. The abnormal tibiae are 
well developed in width but reduced in 
length and thus present abnormal shapes. 
The center of calcification which should de- 
velop in the center of the tibia is found near 
its posterior surface; this leads to abnormal 
arrangement of the bone trabeculae and 
further distortion of the normal histologic 
picture. It seems obvious that such ab- 
normal structures will offer only diminished 
resistance to the pressure and stress of their 
neighboring structures and further mal- 
formation will result. Such histological 
studies may give us an insight into the for- 
mation of congenital abnormalities but at 
present only a beginning has been made in 
this direction. 
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The malformations of the offspring can 
be prevented easily by a change in the diet 
of the mothers. If 2 per cent pig liver is 
added to diet 1 entirely normal offspring are 
obtained. 

When the same pair of animals is bred 
alternately on diet 1 and a similar diet 
which contains liver in addition, abnormal 
and normal offspring can be obtained al- 
ternately. The malformations described 
have been observed in the offspring of vari- 
ous strains of rats, when the mothers were 
fed the deficient diet 1. 

These circumstances lead to the conclu- 
sion that we are dealing with a nutritional 
phenomenon. A nutritional factor absent 
in diet 1 but contained in large amounts in 
liver is apparently necessary for the normal 
intrauterine development of the fetus. 
Without this factor certain bones show ar- 
rest of development and malformations at 
the time of birth. 

We do not know whether similar condi- 
tions ever occur in man and whether mal- 
formations encountered in our clinical work 
are ever due to a deficiency in the diet of 
the mother. However, if similar malforma- 
tions should be observed in children, they 
will be seen by the roentgenologist first and 
his aid will be important in the diagnosis of 
the condition. 


DISCUSSION 


Dr. Georce Guest, Cincinnati, Ohio. The 
possible relevancy of these experimental find- 
ings to maternal and fetal human physiology 
of course merits thorough investigation. With 
this questionin mind, it will be profitable to 
review whenever possible the health of mothers 
who have given birth to malformed infants. 

In support of the thesis that congenital de- 
formities in human infants may in fact result 
from faulty maternal nutrition, I should like to 
present a brief case report: 

In 1934 an infant was admitted to the Chil- 
dren’s Hospital with what appeared to be 
typical anemia neonatorum, with low red cell 
count (1 million per c. mm.) and hemoglobin 
content of the blood. He responded well to 
transfusions, but it was necessary to continue 
repeated transfusions over a period of several 
weeks. The failure to generate erythrocytes for 
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such a long period led to the conclusion that the 
condition was due to hypoplasia of the bone 
marrow. When erythropoiesis became adequate, 
however, there appeared to be no abnormality 
in the blood picture. Subsequently he had no 
further grave difficulty, but his development 
was always slightly below normal. At the age of 
four years he had a marked pigeon breast, al- 
though he had received sufficient vitamin D to 
prevent rickets. Roentgenograms at this time 
showed multiple ossification centers of the 
sternum, and fusion of the second and third 
ribs on the left side, near the costochrondral 
juncture; this fusion resembled that shown by 
Dr. Warkany in many of the young rats. 

The mother of this infant became pregnant 
again two years later and then was found to 
have a severe microcytic hypochromic anemia; 
this cleared up promptly following the adminis- 
tration of iron. There is reason to believe she 
suffered with similar anemia in 
pregnancy. 

Late in this pregnancy she moved from Cin- 


her earlier 
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cinnati, and we learned afterwards that her 
infant was born at home, was thought to be 
normal, but suddenly became pale and died at 
the end of two weeks, without the benefit of 
blood examinations. 

Anemias of pregnancy may be due to iron 
deficiency, to deficiency of the erythrocyte 
maturation factor of liver, or both. In this in- 
stance the anemia may have been concomitant 
with multiple nutritional deficiencies, since the 
mother’s diet was practically vegetarian and 
she said she did not like meat. 

The infant born to this mother had anemia 
apparently due to bone marrow dysfunction, 
and later was found to have one osseous defect 
which reminds us of those Dr. Warkany has 
demonstrated in rats born to mothers fed a 
deficient diet. 

Such a finding may be purely accidental, but 
nevertheless it suggests a direction in which 
further investigations on the relationship be- 
tween maternal and fetal nutrition might be 
carried out. 
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FALLOPIAN TUBE VISUALIZATION AS A TREATMENT 
FOR STERILITY* 


By CHARLES L. MARTIN, M.D. 


DALLAS, TEXAS 


YINCE married couples hesitate to dis- 
cuss the subject even with a physician, 
an estimation of the incidence of sterility 
is very difficult. Curtist believes that it 
occurs in approximately 12 per cent of all 
marriages and the true figure is probably 
somewhat higher. The fault is as likely to 
occur in one partner as the other. Hunner 
and Wharton" state that certain German 
observers reported male sterility in 40 to 
50 per cent of all cases studied before the 
first World War and observe that the com- 
pilation of accurate figures is almost im- 
possible because the male so frequently re- 
fuses examination. 

Certainly the proper study of each non- 
productive union entails the examination of 
both mates. Male sterility falls outside the 
scope of this paper but it should be remem- 
bered that the condition may be due to 
constitutional disorders such as anemia, 
nervous exhaustion and endocrine imbal- 
ance; to outside influences such as exposure 
to heat or roentgen rays, or to infections 
such as gonorrhea and syphilis. 

An imposing array of causes of female 
sterility can be found in the literature. Con- 
stitutional factors such as psychological 
difficulties, excesses, dietary errors, anemia 
and exhaustion play a rdle in this condition, 
but endocrine disorders are probably more 
important, and glandular changes produc- 
ing amenorrhea and anovulatory men;trua- 
tion should always be kept in mind. 

The correction of local organic changes 
such as uterine hypoplasia, malpositions, 
perineal lacerations, vaginitis with acid se- 
cretions, pin hole os, cervicitis and fibroids 
has cured sterility in some instances, but 
these procedures frequently fail because of 
the presence of more important lesions in 
the fallopian tubes. Obviously conception 
cannot occur unless patency exists in at 
least one tube. 


Various authorities state that tubal ob 
struction accounts for female sterility in 
one-fourth to two-thirds of all cases ex- 
amined. The cause of the obstruction is 
rarely evident and significant points in the 
history are often withheld. Meaker!’? em- 
phasizes the importance of simple spasm as 
an etiological factor but in our experience 
granulation tissue and fibrosis are usually 
present. Although these changes are pro- 
duced by infection, the gonococcus is not 
always the causative organism. Other bac- 
teria may be introduced by an abortion or 
a curettage, or a salpingitis may result from 
a peritonitis produced by a diseased ap- 
pendix or some other intra-abdominal in- 
fection. In some instances the obstructions 
are due to congenital malformations and 
neoplasms. 


FALLOPIAN TUBE STUDIES 

The value of visualization of the fallopian 
tubes was recognized many years ago and 
Cary? published a technique using injected 
collargol in 1914. Similar techniques were 
described by Rubin® in 1915 and Dartigues 
and Dimier’ in 1916. A 10 per cent solution 
of sodium bromide was recommended as an 
injection material in 1923 by Kennedy,” 
and Tussau?* and Macquot™ advocated a 
suspension of bismuth in 1925. These 
methods were not entirely satisfactory and 
the oxygen technique published by Rubin* 
in 1920 was the first practical procedure to 
come into general use. The harmlessness of 
oxygen injected into the abdomen by di- 
rect puncture for pneumoperitoneum stud- 
ies was demonstrated by Stewart and 
Stein?’ in 1919, and Rubin began his injec- 
tion studies in the same year. From 50 to 
150 cc. was injected through a cannula in- 
serted into the cervical canal and the pa- 
tient was then examined roentgenoscop- 
ically in the erect position to determine the 


* Read at the Forty-second Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 23-26, 1941. 
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presence or absence of gas beneath the 
diaphragm. When gas is placed between the 
diaphragm and the liver it produces severe 
pain in the shoulder, which appears each 
time the patient sits erect until all of the 
gas is absorbed. Oxygen remains in the ab- 
domen for several days and the patient 
must be kept in the Trendelenburg position 
until absorption is complete to prevent the 
appearance of this pain. In 1921 Alvarez! 
showed that it was safe to inject carbon 
dioxide into the peritoneal cavity, and 
since it was absorbed very rapidly its ad- 
vantages were obvious. Rubin found that 
small amounts of this gas were absorbed in 
a few minutes and this made the procedure 
much simpler. Tle rapid absorption factor 
also did away with the danger of gas em- 
bolism. 

Other investigators such as Rabbiner,” in 
an effort to further simplify the test, have 
advocated the use of air as an injection ma- 
terial. This practice should, in my opinion, 
be strongly condemned. Air is made up for 
the most part of nitrogen which remains in 
the peritoneal cavity for several weeks and 
may produce shoulder pain during that 
entire period. However, the most serious 
objection is the danger of air embolism. 
This complication has produced sudden 
death and no patient should be subjected 
to such a danger. 

Although the gas tests were of great 
value they gave no graphic information rel- 
ative to the anatomy of the fallopian tubes. 
The advent of the iodized oils solved this 
problem and Heuser’ published the first 
satisfactory roentgenograms made follow- 
ing the injection of lipiodol into the uterus 
in 1925. It soon became evident that closed 
tubes might be opened with injected oil and 
our own technique” first published in 1939 
utilizes a combination of the two pro- 
cedures. 


TECHNIQUE 
Since ovulation is supposed to take place 
about nine or ten days after the completion 


of normal menstruation most authors agree 
that the test should be undertaken on the 
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seventh or eight postmenstrual day. The 
examination is carried out as an office pro- 
cedure, and a preliminary cleansing of the 
lower bowel and evacuation of the bladder 
are advised. The patient is placed in the 
lithotomy position on a Potter-Bucky dia- 
phragm supported by a drop leaf table 
equipped with detachable stirrups, as illus- 
trated in Figure 1. After a bivalve speculum 
has been inserted the cervix is well il- 
luminated with light from a head mirror 
and painted with tincture of iodine. The 


Fic. 1. Drop leaf table, instruments and equipment 
set up for tubal insufflation and salpingography. 


anterior lip is then grasped with a single 
tenaculum forceps placed so that the han- 
dles rest in a horizontal plane and the cer- 
vical canal is located with a small Hegar 
dilator. The cannula illustrated in Figure 1 
is next inserted into the canal so that the 
rubber acorn rests firmly against the face 
of the cervix. The two hooks which are at- 
tached to the cannula by a set-screw are in- 
serted into the handles of the tenaculum, 
pulled downwards and locked so as to as- 
sure a tight fit between the acorn and the 
cervical canal. After a small amount of car- 
bon dioxide gas has been allowed to pass 
through the long rubber tube it is attached 
to the cannula by means of a Luer connec- 
tion. The small needle valve on the gas tank 
is opened and the pressure as indicated by 
the mercury manometer is allowed to build 
up very slowly. If the fallopian tubes are 
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Fic. 2. Inverted position used for the demonstration 
of pelvic structures after the introduction of carbon 
dioxide into the peritoneal cavity. 


patent the siphon volumometer will show 
that gas is passing through the system into 
the peritoneal cavity at pressures varying 
between 80 and 120 mm. of mercury. When 
the tubes are partially closed the passage 
of gas will be observed at much higher 
pressures. In the event that patency is 
demonstrated by this method, about soc 
cc. of carbon dioxide is allowed to flow into 
the abdomen. The presence of intraperi- 
toneal gas is then demonstrated by the 
simple procedure illustrated in Figure 2. 
After the patient has been placed in a 
prone position the stirrups are removed 
and the lower end of the Potter-Bucky dia- 
phragm is raised so that a 23 degree angle 
board can be placed under it. The addition 
of a foot stool to support the feet throws all 
of the gas into the pelvis and eliminates the 
symptoms produced by subphrenic gas. A 
roentgenogram made with the tube angled 
20 degrees towards the head and centered 
over the coccyx renders the uterus, adnexa 
and broad ligaments visible, as illustrated 
in Figure 3. 

When, after three attempts, no gas is 
seen to pass into the abdomen, the rubber 
tube is disconnected from the cannula and 
replaced by a Luer syringe containing 10 cc. 
of lipiodol. Pressure is gently applied to the 
plunger until 5 cc. of the oil has entered the 
uterus. The valve at the end of the cannula 
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is then closed, the syringe detached, and a 
roentgenogram made in the anteropos- 
terior position. If, as is usually the case, the 
developed film reveals no oil passing com- 
pletely through the tubes, a second ex- 
posure is made following the injection of an 
additional 2.0 cc. of lipiodol. If the tubes 
are not completely filled following this pro- 
cedure, it is repeated as often as progress 
can be demonstrated. The increased uterine 
pressure is maintained throughout the en- 
tire test by closing the valve at the end of 
the cannula after each injection. When the 
uterus and cervical canal show dilatation 
and the heads of the oil columns in the 
tubes do not advance, following one of the 
fractional injections, the test is abandoned. 
However, a subsequent roentgenogram is 
always made twenty-four hours later be- 
cause the peristalsis in the tubes will some- 
times force the oil into the peritoneal cavity 
after the pressure has been released. Gen- 
tleness and patience are essential to the 


Kic. 3. Roentgenogram made in inverted position 
after introduction of 50 
the intra-uterine route. 


cc. of carbon dioxide by 
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lic. 4. Roentgenograms made after the introduction of totals of 5, 7 and 10 cc. of lipiodol into the uterus with 
the increasing pressure maintained during the entire test. Free oil was finally demonstrated in the peritoneal 
cavity and pregnancy occurred six months later. 


success of this procedure and the pain pro- No attempt has been made to utilize 
duced is not severe enough to require the kymograph which is so highly recom- 
medication in most instances. Free droplets mended by Rubin. The information ob- 
of oil indicating patency can be demon- _ tained by this instrument is at best indirect 
strated about the ends of a surprisingly and errors such as those produced by leak- 
large number of completely obstructed age about the acorn may creep into the re- 
tubes after the second or third injection. corded tracings. 

It is my opinion that the slowly increasing 
oil pressure is more effective in opening up 
adhesions than the repeated application of Although carbon dioxide is generally 
gas pressure for short periods of time. conceded to produce no untoward reaction 


COMPLICATIONS 


lic. §. Roentgenograms made after introduction of totals of 5, 7 and 10 cc. of lipiodol into the uterus. An 
opening was finally established in one tube and pregnancy occurred three months later. 


\ 
| | 


898 


in the peritoneal cavity, many have con- 
demned the use of iodized oil which is usu- 
ally not absorbed for many months. Cases 
of peritonitis have been observed following 
salpinography by Hoffmann,’ Odenthal,”’ 
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tude. Steinharter and Brown” and Jarcho" 
State that they have observed no serious 
complications following the use of iodized 
oil. Newell!* could find no evidence of irri- 
tation in the tubes or peritoneal cavity at 


Fic. 6. 


At the first test illustrated in the upper row of roentgenograms one tube was found to be obliterated 


and no opening could be established in the other one after using a sustained increasing pressure for thirty 
minutes. At a second test done three weeks later and illustrated below, oil was forced through the ad- 
hesions about the left tube and pregnancy occurred three months later. 


Gauss,® Hirst,*® Rubin,” Curtis,* Rabbiner,”! 
and Novak.'® Gauss and Hirst report 
deaths attributed to infection produced by 
injected iodized oil. Most of these disturb- 
ing articles appeared in the foreign litera- 
ture more than ten years ago. 

No mishaps have occurred in our series 
of 101 cases and American physicians have 
for the most part taken an optimistic atti- 


operations done on 30 cases following the 
injection of iodipin, and Masmonteil" made 
similar observations on operated patients 
examined with lipiodol. The most convinc- 
ing report was made by Robins and Sha- 
pira” who had no mishaps in 1,000 cases 
except in one patient in whom a ruptured 
hydrosalpinx occurred and this complica- 
tion was easily remedied at operation. They 


| 
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were also able to show that entrance of 


lipiodol into the blood vessels and muscula- 
ture of the uterus produced no ill effects in 
18 cases. They state: ““We are quite con- 
vinced after these experiences that lipiodol 
does not harm the normal membranes of the 
uterus or tubes and does not set up any 
peritoneal irritation.” Leventhal and Solo- 
mon" observed an exacerbation of an old 
pelvic infection in only one case in a series 
of 85 patients examined and quote I. F. 
Stein as stating that no morbidity and no 
pelvic abscesses were observed in a series of 
500 cases receiving lipiodol injections. 
These authors also report a personal com- 
munication from Reis and De Costa to the 
effect that a histological study of 30 fal- 
lopian tubes removed following salpingo- 
graphy revealed no changes attributed to 
the use of lipiodol. From these reports it 
seems reasonable to assume that lipiodol is 
in itself quite harmless, but that an old 
infectious process may be activated by the 
mechanics of fallopian tube injection. 
CONTRAINDICATIONS 

If reactions are to be avoided cases suit- 
able for fallopian tube studies should be 
selected with some care. Rubin lists as con- 
traindications inflammations of the genital 
tract, menstruation and the premenstrual 
phase, abnormal bleeding from the genital 
tract, pregnancy, severe constitutional dis- 
eases and neurosis. Of these conditions, 
acute and subacute pelvic inflammations 
are most important, and Rubin advises 
preliminary white blood counts, vaginal 
and cervical smears and _ sedimentation 
tests when such complications are sus- 
pected. Since lipiodol passes readily into 
open blood spaces a recent curettage also 
should be considered a contraindication. 


RESULTS 


Both insufflation and salpingography 
were first devised as diagnostic procedures, 
but reports of pregnancies occurring fol- 
lowing the production of tubal patency be- 
gan to appear in the literature about ten 
vears ago. Leventhal and Solomon have 
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recently published the results claimed by 
thirteen different authors and these figures 
are given in Table 1. Some used only gas 
insufflation while others depended entirely 
upon lipiodol injections. Unfortunately 
some of the figures are based on all of the 
cases examined while others represent the 
percentages of the pregnancies occurring in 
groups of patients in whom patency was 
established. It is interesting to note that 


TABLE I 
PERCENTAGE OF PREGNANCIES FOLLOWING 
PATENCY TESTS 
(From Leventhal and Solomon") 
Gas Insufflation 


Rubin 
King 
Chatillon 
Bonnet 
Stein and Leventhal 26.3 
Average .. 17.8% 


Lipiodol Instillation 
Francillon-Lobre and Dalsace 


20.5 
Robins and Shapira 32.0 
White 32.5 
Béclére and Francois 18.0 
Volk 25.0 
Wilson 26.3 
Brault and Tizon 26.0 
Schultze 25.0 


the results were somewhat better when oil 
was injected than when gas was used. 
Leventhal and Solomon, who used lipiodol 
in all patients for whom a gas insufflation 
failed, reported success in 40.8 per cent of 
33 picked cases of sterility. Each woman 
examined was advised to have normal 
coitus just before her office appointment. 
In some instances where stubborn tubal 
blockage was encountered an attempt was 
made to increase the intra-uterine pressure 
with an injection of surgical pituitrin. Their 
encouraging results seem to favor the use 
of the combined technique. 

In our own clinic 1o1 sterile women have 
been examined with the combined tech- 
nique previously described in this paper. 
Patency of at least one tube was estab- 
lished in 75 cases and conception occurred 


— 
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later in 27, or 36 per cent of the patients in 
this group. The successful cases are tabu- 
lated in Table 11. Normal pregnancies en- 
sued in all except Case xiv. In this woman 
no patency could be demonstrated but 
ectopic gestations occurred first in one tube 
and then in the other at periods of two and 
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in all except 4 patients, and some gynecolo- 
gists contend that they should be elimi- 
nated from the successful group but since 
the fallopian tubes were completely ob- 
structed in all four the réle of the establish- 
ment of patency cannot be ignored. It is 
worthy of note that in 17 of the 27 women 


TaB_e II 


STERILE PATIENTS BECOMING 


PREGNANT 


AFTER TUBE EXAMINATION 


Case el Sterile Time from Test Number Successful Injection 
No. Patient Period Until Conception of Tests Material 
I L.H.R. yr mo. Lipiodol 
1 FB. 2 yr. 6 mo. Lipiodol 
1 J.S. 1} yr. 8 mo. CO. 
IV W.M. 4 yr yr. 2 Neither 
Vv W.E.A. 4 yr 1} yr. CO, 
vi B.H. S$ yr 32 yr. Lipiodol 
Vil AS. 8 yr 4 mo. Lipiodol 
Vill H.G.M. 23 yr. 6 mo. 2 Lipiodol 
1X G.E.B. Immediate Lipiodol 
x D.S. 4 yr 1 mo. 3 CO. 
Xx! L.H.L. 4yr mo. CO 
XII M.H.G. I mo. I Lipiodol 
X11 8 yr 2 mo. Lipiodol 
XIV K.C, S$ yr. Ectop. 25 yr. Neither 
ctop. 3 yr 
XV yr 1 mo. Lipiodol 
XVI D.H. , yr Immediate CO 
XVII W.1. 2 yr. 8 mo. 2 Lipiodol 
XVIII J.M.M. 4yr i mo. CO» 
XIX H.L. 2% yr. 5 mo. Lipiodol 
XX M.S. S$ Immediate Lipiodol 
XXI 82 yr 2 mo. CO. 
XXII \.H.G. g mo. } mo. COs and lipiodol 
XXIII V.L.B. 25 yr. 6 mo. } Lipiodol 
XXIV B.H. 6 yr. } mo. 2 Lipiodol 
XXV H.J.F. 2 yr. i mo. Lipiodol 
XXVI 4 Yr. 2 mo. Lipiodol 
XXVII W.H.B. 8 yr. 2 yr. } Lipiodol 
one-half and three years after the test was becoming pregnant lipiodol was forced 
carried out. Patency was established at the through the tubes by the slow pressure 


first visit in 20 cases but two tests were 
performed in 4 patients and three tests in 
3 others. The ultimate success obtained 
where multiple examinations were done 
makes it seem likely that the figures could 
have been improved if more patients had 
subjected themselves to repeated tests. 
Rubin states that repeated insufflation will 
often bring about a cure. Conception oc 
curred within eight months after the test 


method after the C( » method had failed. 


CONCLUSIONS 


1. Patency of at least one fallopian tube 
can be produced in about three-fourths of 
all women with blocked tubes by using a 
combined CO, and lipiodol technique. 

2. A normal pregnancy can be expected 
in about one-third of the cases in which 
such patency is established. 
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THE METHODS AND EFFECTS OF PREOPERATIVE 
IRRADIATION IN THE TREATMENT OF 
OSTEOGENIC SARCOMA* 


By NORMAN L. HIGINBOTHAM, M.D., amd BRADLEY L. COLEY, M.D. 


NEW YORK, NEW YORK 


INTRODUCTION 


N IDEAL situation would arise if we 

could measure the exact dimenions of 
a bone tumor, predetermine its radio- 
sensitivity, and from a graph or table out- 
line in specific factors the dose of high volt- 
age roentgen rays to be given. At the 
present time there are so many variable 
factors, and so many indeterminate or non- 
mensurable factors, that each case must be 
studied individually and treatment out- 
lined on more or less empiric grounds in the 
hope of attaining the desired destruction of 
tumor without irreparable loss of normal 
tissue. 

A sufficient number of cases has been 
studied to justify one basic conclusion, 
namely, that at least 4,000 roentgens must 
be delivered to all parts of a tumor to de- 
stroy it. This, then, constitutes a fixed 
minimum factor in determining dosage. By 
carefully planning and studying other fac- 
tors we may ultimately be able to acquire 
sufficient data to achieve the desired results 
in a greater proportion of patients treated. 

In the attainment of five year survival 
it has been shown! that irradiation alone 
gives the least satisfactory rate of 8.5 per 
cent; surgery alone yields a 31 per cent five 
year survival rate, while the combination 
of preoperative irradiation and radical 
surgery gives the encouraging survival rate 
of 34 per cent. 

In the recent six year period from Janu- 
ary 1, 1935, to January 1, 1941, 114 patients 
with osteogenic sarcoma were admitted to 
the bone tumor department of the Memorial 
Hospital for treatment. Fourteen of these 
patients lack microscopic proof of the dis- 


' Coley, B. L., and Pool, J. L. Factors influencing the prognosis 
In osteogenic sarcoma. 4nn. Surg., 1940, //2, 1114-1128. 


ease and in 31 irradiation methods were not 
employed, leaving 69 proved cases available 
for this analysis of irradiation methods and 
their effects. 


METHODS OF TREATMENT 

For the most part, in this series the frac- 
tionated dose technique was employed at 
200 kv. in 44 cases, at 250 kv. in IS cases, 
and at 1,000 kv. in 3 cases. In g cases the 
4 gram radium element pack was used and 
in 2 cases the massive dose technique with 
roentgen rays was employed. We do not 
propose in this presentation to evaluate the 
relative merits of these different techniques. 
The radium pack and the massive dose 
technique have their theoretical advantages 
which must be analyzed and dealt with ina 
separate paper. 

The fractionated dose method has been 
employed more or less routinely for several 
reasons. It permits greater accuracy in 
keeping just at, or below, skin tolerance. 
The skin can be watched constantly and 
treatment discontinued when the maximum 
effect is obtained or it can be continued 
beyond a proposed dose if the skin tolerates 
the treatment better than expected; fur- 
thermore a far greater total dose can be 
delivered to the tumor. 

The management of the case should fol- 
low a definite line of procedure. After 
obtaining a careful history, a complete 
physical examination, serologic and blood 
chemistry determinations, and roentgeno- 
graphic examination of the chest for possi- 
ble pulmonary metastasis, a tentative diag- 
nosis is made on the combined findings. 
Microscopic confirmation is obtained by as- 
piration biopsy, and occasionally, if neces- 
sary, by formal operative biopsy. The pre- 
operative roentgen therapy is then planned. 


* Read at the Twenty-sixth Annual Meeting, American Radium Society, Cleveland, Ohio, June 2-3, 1941. 
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From a study of the roentgenogram it is 
determined whether treatment shall be 
given at one or two levels. Where there is 
extension of tumor up the shaft of the bone, 
it is necessary to include two levels—up- 
per and lower—to cover adequately the 
disease. One next considers the involved 
extremity and determines how the circum- 
ference may be conveniently divided into 
satisfactory portals of standard size. Only 
two portals—anterior and posterior, or 
medial and lateral—may be available at 
each level, or three or even four portals 
may be utilized (Fig. 1). 

The subsequent amputation should al- 
ways be performed well above demonstra- 
ble tumor. With the exception of the lower 
end of the femur, in which cases subtro- 
chanteric amputation is advisable, the level 
of amputation should be through, or just 
above, the joint proximal to the tumor. 
Therefore, the choice as to the level of 
amputation is seldom influenced by the 
preoperative irradiation. 

Due consideration must now be given, 
particularly in extremities of smaller diame- 
ters, to the exit dose. This desideratum will 
influence chiefly the choice of voltage and 
target-skin distance. Sometimes a rough 
sketch, to explore the potentialities of dif- 
ferent voltages, is helpful. The only remain- 
ing variable factor is the number of roent- 
gens to be given at each treatment, and this 
is a matter of critical judgment. The usual 
fractions employed are 200, 250, 300, and 
400 roentgens and one must strike a safe 
balance between the total dose desired and 
the estimated skin tolerance. When upper 
and lower levels are being treated patients 
tolerate treatment over one upper and one 
lower portal per day. Otherwise single daily 
treatments are given (Table 1). 

The size of the tumor is probably the 
most important single determinant in esti- 
mating all the factors suitable to a given 
case. With a small tumor the diameter of 
the region is minimal and therefore the 
exit dose must be carefully considered in 
estimating treatment to be given from the 
opposite side. This hazard may be partially 
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Fic. 1. Osteogenic sarcoma in the lower end of the 
left femur, female aged thirteen. Photograph 
shows the portals as outlined for preoperative irra- 
diation with the 250 kv. unit at 50 cm. target-skin 
distance; 200 r was given daily to each of two 
portals for a total of 2,400 r to each portal. 


obviated where two additional portals are 
outlined obliquely to the initial portal. 
With very large tumors the portals are 
likely to be of maximum size so that smaller 
daily doses of about 200 roentgens may be 
indicated. On the other hand, a larger total 
tumor dose may be necessary if all portions 
of the tumor are to be adequately irradi- 
ated. The deeper penetration of the higher 
voltages, and greater target-skin distances, 
are distinct advantages in such circum- 
stances. 

The majority of the lesions treated were 
in the long tubular bones (femur, 36; hu- 
merus, 11; tibia, 3; fibula, 2), and treat- 
ment was outlined as above. However, os- 
teogenic sarcoma is not uncommon in other 
locations and in this series the ilium was in- 
volved in © cases, sacrum in 3, scapula in 2, 
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904 Norman L. 
sternum in 2, and one each in the ischium, 
pubis, rib, and vertebra. These regions call 
for careful planning and frequently for con- 
siderable ingenuity, but always along the 
lines and principles as stipulated above to 
obtain the maximum depth dose with due 
regard to the skin and adjacent structures. 

The age of the patient may greatly in- 
fluence the choice of some of the treatment 
factors. In children the use of 200 kv. is 
indicated because of the smaller size of the 
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Six patients were given diathermy to the 
tumor before each treatment on the hypo- 
thetical basis of augmenting the irradiation 
effect by increasing the circulation in the 
tumor and hence its sensitivity. A 300 watt 
short wave machine of 6 meters wave length 
was used for this purpose and treatments of 
ten or fifteen minutes were given im- 
mediately before each high voltage roent- 
gen treatment. The results will be discussed 
later. 


TABLE | 


SUMMARY OF 


Number 
nee of Roent- 
Date Region Treated ne gens 
ments 
1/5/39 Lower right femur 1§ 200 
anterior 
to Lower right femur 15 200 
medial 
2/3/39 | Lower right femur 15 200 
lateral 


Male, aged twelve, with osteogenic sarcoma of the lower right femur. Total dose to tumor, 8 
Diathermy treatment (ten minutes) given daily before each roentgen treatment. 


limb. Larger total doses may be given as 
children stand irradiation well and the 
daily recovery factor is greater. With 
smaller average portals the daily frac- 
tionated dose may be greater, e.g. 400 
roentgens per portal per day. In elde rly pa- 
tients osteogenic sarcoma is often on the 
basis of Paget’s osteitis deformans and 
neither the bone nor the skin tolerates 
maximum doses of roentgen rays well. 
Therefore it is advisable to watch closely 
for the upper limits of tolerance. 

In all cases it is advisable to obtain con- 
sent for amputation where indicated before 
roengen treatment is completed. It is justi- 
fiable to carry the treatment to the upper 
limits of tissue tolerance where the treated 
region is to be removed surgically. Whereas 
if no amputation is to be permitted one 
must bear in mind undesirable late irradia- 
tion effects should the tumor respond favor- 
ably to the treatment. 


TREATMENT GIVEN IN A 


TYPICAL CASE 
Target- 
“ilter ur 
K te Skin Kield Time 
Vv. mm. ‘ield rent 
Distance min 
Cu ma 
cm. 
200 0.§ 7x20 cm. 
200 0.5 50 cm. 2.3 
200 0.§ SO } 3-3 


,ooo roentgens. 
Two portals treated daily. 


EFFECTS 

(a) On Symptoms. \t is impossible to 
measure in concrete figures the effect of ir- 
radiation on the symptoms presented by 
the patient. Too much depends upon the 
personal equation. However, are per 
mitted to draw some conclusions from our 
direct contact with the patient. Pain is the 
predominating symptom and it is a uni 
versal experience to note partial or com- 
plete relief of pain in practically all cases. 
This degree of relief varies with the in- 
dividual and with the type of osteogenic 
sarcoma; the permanence of the relief of 
pain is a fairly reliable indicator of the 
degree of control attained. We have ob- 
served relief as early as one or two days 
after the first roentgen treatment, 
commonly about two weeks after daily 
treatments were begun, and occasionally 
four or five weeks after the termination of 
a treatment cycle. 
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Disability is usually proportionate to the 
amount of pain experienced by the patient 
and is often a protective response in avoid- 
ing painful movements. Therefore, dis- 
ability may improve in proportion to the 
relief of pain effected. In this connection a 
word of caution is in order—if a weight- 
bearing bone has been extensively invaded 
by a tumor growth so that there is danger 
of a pathological fracture, adequate support 
must be supplied in the form of a plaster 
cast or a steel brace to obviate this hazard, 
for the improvement effected may give the 
patient a false sense of security or strength 
in the involved extremity. 

Lost weight may also be regained with 
the relief of pain and consequent improve- 
ment of appetite and sleep. 

(6) On Skin. In dealing with a lethal dis- 
ease the treatment must at times be cou- 
rageous. It will not salve the conscience of 
any of us to administer mild palliative 
measures only to create the impression 
upon the patient and his family that some- 
thing is being done. Our plan of treatment 
must be directed towards the cure of the 
disease while it is still in its early stages. 
In most instances this will call for a pro- 
gram of preoperative radiation therapy 
aimed at destroying or partially sterilizing 
the tumor without jeopardizing the skin 
at the level of the proposed high amputa- 
tion. As a first prerequisite a large total 
dose must be delivered to all parts of the 
tumor. The skin will tolerate only a certain 
amount of radiation. The dose per portal 
must be carried up to, but not beyond, the 
limits of skin tolerance. A distinct erythema 
with slight vesiculation is desirable but 
marked vesiculation, ulceration and deeper 
skin layer destruction must be carefully 
avoided. 

In this way we are limited as to the total 
dose per portal and therefore we endeavor 
to employ multiple portals over and around 
the tumor to increase the total tumor dose. 
Here the exit dose from the opposite portals 
must be taken into consideration and over- 
dosage guarded against, particularly in 
employing the higher voltages. 
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The time interval between the last roent- 
gen treatment and amputation will vary 
according to the skin reaction and conse- 
quent healing but usually from two to six 
weeks is required. 

(c) On Rate of Growth. There are many 
subvarieties of osteogenic sarcoma with 
wide variation in radiosensitivity. There is 
even considerable variation in radiosensi- 
tivity in some tumors of the same subgroup. 
While, in general, the osteogenic chondro- 
sarcomas are markedly radioresistant, oc- 
casionally a satisfactory response is ob- 
tained. The sclerosing type is also usually 
quite radioresistant. On the other hand, the 
periosteal and subperiosteal types as well as 
the cortical and medullary osteolytic lesions 
may show remarkable response to irradia- 
tion (Fig. 2). Some tumors from the start 
show a tendency to rapid growth which 
may or may not be impeded by irradiation. 
Others, such as the central medullary fibro- 
sarcomas, tend to grow slowly and growth 
may be somewhat inhibited by irradiation. 
We have found that in children the sar- 
comas are more anaplastic and hence more 
radiosensitive but tend to metastasize 
early. In adults the tumors are apt to be 
more differentiated, more radioresistant, 
and in most of these cases early amputation 
is recommended without preoperative ir- 
radiation. 

(d) On Tissue. To ensure satisfactory 
tissue response all portions of the tumor 
must receive an adequate dosage. By care- 
fully planning the treatment portals and 
insuring an adequate depth dose it is pos- 
sible to effect a degree of destruction or ir- 
radiation change which can be determined 
on microscopic examination of the removed 
tissue. Considerably more investigation 
along these lines is required and such an in- 
vestigation is proposed, but in this prelimi- 
nary report 16 cases of this series showed 
microscopic evidence varying from “good 
irradiation effect” to “complete steriliza- 
tion.”” In some of these the pathological 
report was: “marked irradiation change, no 
viable tumor in some areas, nearly total 
destruction, extreme irradiation change, 
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A, osteogenic sarcoma of the lower left femur, female aged seven. Preoperative irradiation given with 


the 200 kv. unit at so cm. target-skin distance; 200 r given daily to one of three portals and each treatment 
preceded by ten minutes of diathermy. B, roentgenogram taken two weeks after the last roentgen treat 
ment showing marked response to a total tissue dose of 9,000 r. 


etc.’’ One must not be misled by a patho- 
logical report of complete sterilization for 
to be convincing this reaction would have 
to obtain in each of all serial sections cut 
through the entire tumor mass and this was 
not done in these cases. However, it is some 
indication that more effective irradiation 1s 
being provided, for with earlier treatment 
techniques such reports were rare. 

In these 16 cases showing some degree of 
irradiation effect in the tumor, the largest 
tissue dose was 9,000 r and in 11 cases the 
total dose to the tumor was over 4,000 r. 
Two cases treated with the 250 kv. machine 
received 3,500 and 3,800 r to the tumor, and 
one case treated with the million volt 
machine received only 2,800 r to the tumor. 
Two other cases with doses under 4,000 r 
had diathermy before each treatment. From 
this it would appear (although not con- 
clusively in a small series) that somewhat 


greater effect may be expected when the 
higher voltages can be used or if diathermy 
is employed. Of the 6 cases treated with 
preliminary diathermy 2 showed no ir 
radiation effect in the tissue and the other 
4 showed marked effect. 

(e) On Phosphatase. \t has been shown? 
that in patients with osteogenic sarcoma 
having elevated serum phosphatase values, 
the changes in phosphatase afford a prompt 
indication of the effect of radiation therapy. 
Adequate amounts of radiation cause an 
appreciable drop in the serum phosphatase 
through partial or complete inactivation 
of the phosphatase-producing mechanism in 
the tumor. Where amputation follows the 
irradiation cycle there is a further drop in 
the serum phosphatase to normal levels, 


Serum and 
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if there are no metastatic foci to liberate 
sufficient phosphatase to again raise the 
serum level. In 18 cases in this series, com- 
plete studies of initial serum phosphatase, 
post-irradiation values, and post-amputa- 
tion values are available. The average 
initial value for the 18 cases was 18.5 units. 
The average value after irradiation dropped 
to 9.2 units, and after amputation the 
average normal level of 5.6 units was 
reached. 

In one case the value rose from 7.6 units 
on admission to 9.3 units after irradiation 
and to 14.5 units after amputation. Al- 
though pulmonary metastases were not 
demonstrated until six months after ampu- 
tation, it is reasonable to assume that these 
values were irregular, due to the age 
(fifteen) of the patient, failure to control 
the tumor by a small amount of radiation 
(1,700 r), and early metastasis that did not 
become evident until well advanced. On the 
other hand, one patient aged seven showed 
very marked typical serum phosphatase 
changes and from an initial reading of 83.5 
units the value dropped to 13.5 units after 
g,000 r to the tumor, and to 8.5 units after 
amputation. Three months later the serum 
phosphatase had risen to 30 units and pul- 
monary metastases were demonstrated 
which soon caused the death of the patient 
ig. 

CONCLUSIONS 

In view of the small number of five year 
survivals, irradiation alone should not be 
relied upon in the treatment of osteogenic 
sarcoma. In some instances, notably adults 
with radioresistant tumors, immediate am- 
putation remains the treatment of choice. 
However, some osteogenic sarcomas are 
somewhat radiosensitive and in these cases 
the treatment should be: carefully planned 
preoperative radiation therapy followed by 
amputation. In inoperable cases irradiation 
alone may be given for its palliative effect. 

The program of irradiation must be ar- 
ranged to suit the requirements of the in- 
dividual problem presented, and_ kilo- 
voltage, daily dosage, and size of portal 
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must be balanced against the size of the tu- 
mor, estimated skin tolerance, and a pro- 
posed total tissue dosage of at least 4,000 
roentgens. This radiation effect might pos- 
sibly be increased by the use of diathermy 
preceding each roentgen treatment. 

Estimation of phosphatase activity has 
become a reliable index of the completeness 
of inactivation of a tumor by irradiation, 
or eradication by removal, in patients in 
whom the initial serum phosphatase is 
elevated. 

Post-amputation irradiation has not been 
considered as it is very seldom, if ever, in- 
dicated. Recurrence in the stump is exceed- 
ingly rare after Aigh amputation. This type 
of tumor does not metastasize to, or 
through, the lymph nodes. Irradiation of 
the lung fields for pulmonary metastasis is 
of questionable value, either prophylacti- 
cally or therapeutically. 


SUMMARY 


In the past five years 114 cases of osteo- 
genic sarcoma have been admitted to the 
bone tumor clinic of the Memorial Hospital. 
The methods of irradiation employed are 
discussed and the effects of the irradiation 
on symptoms, skin, rate of growth, tumor 
tissue, and phosphatase level evaluated. 


DISCUSSION 


Dr. Harry Hauser, Cleveland, Ohio. It 
seems to me that encouraging results are being 
found in a discouraging disease; with the sta- 
tistics of 34 per cent five year survival rate in 
osteogenic sarcoma as reported by Coley and 
Pool in combined radiation therapy and ampu- 
tation, I believe we have something to think 
about. 

It is a question as yet, in my mind, as to 
whether or not radiation therapy is worth while 
in the dosages described by Dr. Higinbotham 
today. It seems to me that with only a 4 or § 
per cent increase in five year survival rates and 
in such a small group of cases (relatively small) 
statistically we do not know as yet whether or 
not radiation therapy has a beneficial effect. 

I say this group is small realizing that it is 
probably one of the largest groups of any clinic 
in this country. 


gos 


I would like to emphasize the selection of the 
type of osteogenic sarcoma for radiation ther- 
apy. I think Dr. Higinbotham pointed out 
clearly that all cases were not routinely irradi- 
ated. Those osteolytic types and the bulky soft 
tissue types probably respond somewhat better 
than the sclerosing varieties. 

I think the technical factors employed are 
perfectly satisfactory and the total dosages em- 
ployed are about as adequate as can be obtained 
with present types of apparatus. 

I would like to ask Dr. Higinbotham a few 
questions before I close. First, what technique 
is employed in the treatment of those lesions 
not located in the long bones, such as lesions in 
the ischium, ribs, or sternum where cross-firing 
is a rather difficult procedure? 

I would like to ask whether or not some pa- 
tients with lesions in the distal portion of the 
extremities such as the tibia were not purposely 
over-irradiated or whether that idea has been 
given consideration. 

In dosages up to 10,000 or 15,000 roentgens, 
with the size of field that Dr. Higinbotham men- 
tioned, were amputations being done before 
necrosis entered the picture? | wonder whether 
there is any value in that type of irradiation. 

In closing, it seems to me that Drs. Higin- 
botham and Coley have presented a method 
here and have shown effects of these methods, 
but it will be some time in the future before we 
know whether these methods are really worth 
while or not. 


Dr. Hicinporuam (closing). In answer to the 
question as to why irradiate a tumor that you 
are going to amputate, we have been asked 
that same question repeatedly and we still 
haven’t a satisfactory answer. The only reason 
I can give is that from a study of cases treated 
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over a long period of time, as presented in a 
recent paper published by Coley and Pool, the 
cases that had had irradiation plus amputation 
showed a slightly better survival rate than the 
others. 

We still have no adequate explanation of why 
preoperative irradiation in some cases improves 
the results. Our statistics present the fact, the 
reason for which remains a problem for further 
research and speculation. That does not mean 
that irradiation plus amputation is indicated in 
every case of osteogenic sarcoma. We believe 
that there are a number of cases which are not 
radiosensitive at all and a prompt amputation 
should be done. There are a number of others 
that are partly radiosensitive and we believe 
they should be given the benefit of irradiation 
followed by amputation. There are a few pa- 
tients who refuse amputation and these we can 
treat with irradiation giving us a group of 
patients to form the basis of analysis of cases 
treated by irradiation alone. 

Dr. Hauser asks if we have ever given an ex- 
cessive dose of roentgen radiation to an extrem- 
ity where we know amputation is going to be 
performed. Yes we have, but we have done it in 
so few instances that it would be impossible tO 
draw any conclusions as to the effect. As | 
pointed out in my paper the largest total tumor 
dose was 9,000 roentgens. I believe that, with 
caution, we can increase the dosage still fur- 
ther and eventually carry out the idea that Dr. 
Hauser has asked about, in a larger number of 
cases. 

There are not very many bone tumors extant 
in the country at any one time so it is not easy 
to work up a large series of representative cases 
in a short time. However, over a long period, we 
should be able to arrive at some very valuable 
conclusions. 


RADIUM TREATMENT OF CANCER OF THE BLADDER 
REPORT OF 267 CASES* 


By CHARLES C. HERGER and HANS R. SAUER 


BUFFALO, NEW YORK 


YONSIDERABLE diversity of opinion 

4 has been expressed in recent publica- 
tions as to the value of interstitial radium 
irradiation in the treatment of bladder 
tumors. Some authors recommend the use 
of radon implants as the method of choice, 
while others favor the use of radium irradi- 
ation only for a limited number of cases 
either alone or in combination with other 
methods of treatment. On the other hand, 
some advocate the abandonment of the 
use of radium because, in their opinion, 
the results accomplished are not in propor- 
tion to the ill-effects produced. 

It is our opinion that interstititial ra- 
dium irradiation either employed alone or 
in combination with other methods of 
treatment yields good results in certain 
selected cases. Each case, however, should 
be considered individually before a deci- 
sion is made as to whether or not radium 
implantation is advisable. 

During the period from January 1, 1930, 
to December 31, 1939, 445 patients with 
tumors of the bladder were seen in our 
Urologic Service. One hundred and sev- 
enty-eight did not receive radium treat- 
ment; the remaining 267 which 
form the basis of this paper, received ra- 


cases, 


dium irradiation alone or in combination 
with other methods of treatment. 
Microscopic examination of the tumor 


was made in all but 4 cases. The tumors 
were studied by the bladder tumor registry 
of the American Urological Association and 
graded in cooperation with our own Path- 
ological Department. Primarily we divided 
our material into two groups: one includ- 
ing all papillary tumors and the other in- 
cluding non-papillary infiltrating solid car- 
cinomas. 

The papillary carcinomas were then 
grouped into three different grades. Grade 
1 included all tumors of low grade malig- 
nancy with no evidence of infiltration and 
regular arrangement of cells. Papillary 
tumors with frequent mitotic figures, ir- 
regularity of cell structure and infiltration 
into the deeper layers of the bladder mu- 
cosa and musculature were classified as 
Grade 111, whereas tumors with evidence 
of a moderate degree of malignancy or 
infiltration were graded as Grade 11. Non- 
papillary solid infiltrating tumors were 
classified according to cell type and degree 
of differentiation or metaplasia. This group 
includes undifferentiated anaplastic tumors 
and differentiated tumors with various 
degrees of keratohyalinization and pearl 
cell formation, also adenocarcinoma and 
colloid carcinoma (see Table 1). 

The size of the tumors in our 267 cases 
varied from a few millimeters in diameter 
to tumors covering large areas of the 


TABLE 


PATHOLOGICAL 
Papillary Carcinoma 


Undifferen- 


Grade 111 


Grade | Grade 


39 


wn 


* 


CLASSIFICATION 


Non-papillary Solid Infiltrating Carcinoma 


No Total 
Differ- Colloid Adeno- Biopsy 
entiated carcinoma 
$4 I 2 4 267 


om the Urological Department of the NewYork State Institute for the Study of Malignant Diseases, Burton T. Simpson, Director. 
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Taste II 
SIZE OF TUMORS 
Sincle T Multiple Tumors 
Single Tumors 
8 (largest tumor) 
Non- Non- 
Diamete Papillary Tot: apill: 
reter Papillary papillary otal Papillary papillary Potal 
Less than 1 cm. 8 8 5 5 
I-2 cm. 38 I 39 19 1g 
2-3 cm. 37 8 45 25 2 27 
3-4 cm. 23 10 33 11 2 13 
4-5 cm. 10 8 18 Fs 2 ” 
Over § cm. 19 26 45 3 2 s 
Size not recorded 2 
135 53 188 70 9 “9 


bladder wall. The tumors less than 1 cm. in 
diameter were observed only in papillary 
carcinomas (8 cases), whereas none of the 
solid infiltrating carcinomas were smaller 
than 1 cm. in diameter. Tumors less than 
3 cm. in diameter were in the majority of 
cases papillary carcinomas (93.§ per cent). 
Only comparatively few (6.5 per cent) were 
solid infiltrating carcinomas (see Table 11). 

Single tumors on first examination were 
found in 188 patients (70.5 per cent). In the 
remaining 79 patients (29.5 per cent) two 
or more tumors were present. Of these 79 
cases with multiple tumors, 71 were papil- 
lary while only 8 patients had non-papillary 
solid carcinomas (see Table 11). 

In recording the site of the origin of the 
tumor in the bladder a difference was noted 
between the location of the papillary and 


TaB_e III 


NUMBER OF TUMORS ON ADMISSION 


° Papil- No Per 
of papil- Total 
lary Biopsy Cent 
Tumors lary 
I 130 $4 4 188 70 .3 
2 29 32 10.8 
a 12 I 13 6.2 
4 3 
Over 4 22 4 26 g.6 
Total 201 62 4 267 100.0 


the 
that it was im- 


non-papillary carcinomas. (In 2 cases, 
tumors were so extensive 
possible to determine the site of their ori- 
gin.) If multiple tumor formation 
present, the location of the largest tumor 
seen on first cystoscopy was recorded. The 
distribution of the tumor is graphically 
demonstrated in Figure 1. It was found 
that 139 (68.5 per cent) of 203 papillary 
tumors were located on the trigone and the 
adjacent parts of the bladder mucosa. 
Thirty-four (54.8 per cent) solid carcinomas 
originated in the lateral, posterior or an- 
terior wall and bladder vault. A more 
striking difference can be noticed in tumors 
around the ureteral orifices, as shown in 
Table tv; 42.4 per cent of all papillary 
tumors were located in the immediate 
vicinity of the ureteral orifices as compared 
with only 16.1 per cent of the group of non- 
papillary infiltrating carcinoma. 

Before proceeding with interstitial ra- 
dium irradiation we consider the several 
factors just enumerated in each individual 
case, namely, histopathology, size, number 
and location of the tumor as well as other 
complicating factors such as severe infec- 
tion, with or without the formation of in- 
crustations or stones, severe hemorrhage, 
ureteral obstruction and renal infection. 

As is seen in Table v, tumor areas larger 
than 5 cm. in diameter require excessive 
amounts of interstitial radiation to destroy 


was 
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TABLE IV 


LOCATION OF TUMORS 


Papillary Non-papillary Total 
Site of lesion No. Per cent No. Per cent 
Ureteral orifice 86 43.4 10 16.1 96 
Outer border of trigone 29 14.3 9 14.4 38 
Midline trigone 16 7.9 5 8.1 21 
Bladder neck 8 3-9 4 6.5 12 
Posterior wall 23 11.4 12 19.4 35 
Lateral wall 30 14.8 17 27.4 37 
Anterior wall 7 = 3 4.8 10 
Vault 4 1.g 2 49 6 
Total 203 100% 62 100% 265 


Two cases, locations undeterminable 


the tumor. The same rule applies when sensitive than the solid infiltrating carci- 
many tumors are present. We therefore nomas. Except in rare instances, good re- 


avoid, whenever possible, the implantation sults have been obtained only when solid 
of radon when more than three tumors of 
1 to 3 cm. in diameter are present. Papitery Cercinemes 


The location of the tumor is important Cao 
as we have frequently seen that lesions 


located in or around the internal vesical ori- 
fice have a definite tendency to develop 
more severe reactions even if treated most (49 ) (37) 
conservatively. 16 

Aside from these considerations, the 
histology of the tumor is important because ae 
there exists some relationship between his- ae 
tology and radiosensitivity of the tumor. 
In general, papillary tumors are more radio- 
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TaABLe V 


MILLICURIES REQUIRED TO DELIVER VARYING DOSES 
WITH RADON SEEDS TO SPHERICAL MASSES 


Diameter | 1 S.E.D. 2 .S.E.D. | 3 S.E.D. 4 S.E.D. 


265 bladder tumors. 
sap 54 1-02 2-1© tumors were not larger than 3 to 4 cm. in 
4.7 9.4 14.1 188 Only 52 of our cases, when first seen, were 
4. 8.4 16.8 25.2 33.6 considered suitable for immediate inter- 
5 12.2 24-4 36.6 | 48.8 stitial irradiation. In the remaining 215 
6 1g 76.0 


cases, it was considered advisable to employ 
reliminary treatments in the hope of mak 


mm. platinum. ing them more amenable to radon irradia- 
Compiled by Reinhard and Goltz. tion. 
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Roentgen therapy proved to be of par- 
ticular value in many cases of multiple or 
extensive papillary tumors; a marked de- 
crease in the number and size was obtained. 
(Complete regression of the tumor was ac- 
complished only in rare instances.) On the 
other hand, the response to roentgen treat- 
ment (200 kv.) in the group of non-papil- 
lary solid carcinomas was generally poor. 


The roentgen treatment given consisted of 


200 kv. radiation, half-value layer 0.g mm. 
copper, 80 cm. target-skin distance, using 
multiple fields. The daily dose applied 
varied from 150 to 400 r (measured with 
backscatter) per field to the limit of skin 
tolerance. The depth dose delivered to the 
tumor averaged 2,600 r, using two fields, 
3,400 r using one anterior and two posterior 
fields and 4,300 r if two anterior and two 
posterior fields were employed. 

Electrocoagulation, either with the point 
electrode or loop resector, was also of value 
in preliminary treatment in cases of papil- 
lary carcinoma. By this means, the bulk of 
the tumor was removed in many cases, 
leaving a relatively small tumor base ex- 
posed for more accurate radon implanta- 
tion. 

After the full benefit of roentgen therapy 
or electrocoagulation, or both, had been 
achieved, usually six to eight weeks later, 
radon implantation was carried out. 


In the majority of cases, implantation of 


seeds through the cystoscope was preferred 
to suprapubic approach. Indications for 
suprapubic implantation was limited to 
cases in which the location and size of the 
tumor did not permit accurate seeding 
through the cystoscope. Tumors partially 
or completely covered by incrustations and 
cases in which uncontrollable bleeding oc- 
curred were treated by suprapubic cystot- 
omy. Suprapubic approach was avoided if 
possible in papillary tumors because the} 
are well known to have a tendency to serial 
reappearances. 

In determining the amount of inter- 
stitial radiation to be delivered to the 
tumor, Table v is of value. This table serves 
as a guide in planning how many millicurie- 
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hours will be required to deliver a_pre- 
determined dose to a tumor of a certain size. 

However, it has proved impossible during 
the actual implantation of radon implants 
to follow these rules rigidly. Technical dif- 
ficulties during the application of seeds 
through the cystoscope such as bleeding, 
small bladder capacity or unfavorable loca- 
tion of the lesion, etc., make it necessary 
for the urologist to rely somewhat more on 
clinical experience than on the data de- 
termined under experimental conditions. 

In the employment of radon implants, 
we have endeavored to place them equi- 
distantly in such a manner that each cubic 
centimeter of tumor area receives a radia- 
tion energy of one implant. We have in the 
past repeatedly employed seed implants of 
the strength of 2 mc., but in more recent 
vears have favored the use of seeds from 
1.0 to 1.§ mc. (3 mm. in length and 0.3 
gold filter). 

In a limited number of female patients, 
radium element radiation was used. These 
were cases of solid infiltrating tumors which 
involved the floor of the bladder, the in- 
duration of which could be felt through the 
anterior vaginal wall. Three to five 0.6 mm. 
platinum filtered needles, each containing 
three cells of 1 mg. radium element each 
were placed through the anterior vaginal 
wall into the base of the tumor and left 
in place for five to seven days. The total 
dose delivered varied from 2,000 to 3,50 
mg-hr. This procedure was employed in 
15 cases of large infiltrating carcinoma and 
3 of this group are alive and well, 2 of them 
for more than five years. 

Immediate reactions most frequently en- 
countered after interstitial radium ir 
radiation were ulcerations. Late radium 
reactions commonly observed were telangi- 


mm. 


ectases and rarely scar formation causing 
obstructive symptoms of the upper urinary 
tract, if the scarring involved the region of 
the ureteral orifice. 

Development of ulcerations at the site of 
radon implants is by far the most common 
reaction. Such ulcerations occurred in 197 
(73-7 per cent) of the 267 cases treated. No 
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A, five radium element needles placed in solid infiltrating carcinoma at the base of the bladder 


through the anterior vaginal wall. B, cystogram of the same case after implantation of radium needles. 


evidence of ulceration was seen in 26 (9.7 
per cent) cases. In 44 cases (16.6 per cent) 
the development of an ulceration could not 
be definitely ascertained. The latter group 
is comprised of patients who either were not 
re-examined after implantation of radon, 
those who died shortly after operation, or 
those patients in whom it was impossible 
to determine whether an ulcerating tumor 
or a radium reaction was present. 

Of the 197 cases in which ulceration was 
observed, healing took place in 106 in- 
stances, whereas in the remaining g!I cases, 
the ulceration persisted. Healing of radium 
ulceration took less than one year in the 
majority of cases. Of the 106 cases in which 
the ulceration disappeared, 78 healed within 
the first vear, 21 healed within the second 
vear and 2 healed within two and a half 
vears after the treatment. In ¢§ instances 
the duration of the ulceration was not re- 
corded in the case histories. 

The size, duration and clinical course of 
acute radium reactions depend on several 
factors. The histopathology of the tumor 
is of importance because tendency to ulcer 
formation was least in the carcinomas of 
low grade malignancy and greatest in the 
group of solid infiltrating tumors. Of 55 
grade 1 papillary tumors treated, no ulcera- 
tion was observed in I¢ cases. In 34 Cases, 
healing took place and in the remaining 6 
cases, evidence of ulceration was still pres- 


ent at the last examination. On the other 
hand, of 45 patients with solid infiltrating 
carcinoma, no ulcer was seen in only 2 cases, 
healing of the ulceration was observed in 18 
cases, and in 35 cases the ulcer persisted. 
Obviously, the size, duration and clinical 
course of radium ulcerations are in direct 
proportion to the size of the area treated 
and to the amount of radiation delivered. 
Our statistics show that, regardless of the 
histopathology of the tumor, reactions 
from radon implants present a more favor- 
TaBLe VI 
NUMBER OF MILLIGRAM-HOURS REQUIRED TO DELIVER 


4 DOSE OF 2000 fr AT A DISTANCE OF O.§ CM. BY 


NEEDLES OF O.6 MM. Pt FILTER 
Needles Met cell 4-3 cell et cell 
Area 6.6 sq. cm. 9.9 sq. cm 13.2 sq. cm. 
mg-hr. 347 444 540 
Diss | AT | B> | AT | B+ /AT | Bo 
tance per per per per per per 
cm. cent cent cent | cent § cent | cent 
§ 100.0 83.§ 100.0 | 80.9 100.0 | 81.0 
1.0 §2.4 34 8 56 6 36.8 61.0 38.6 
31 i9.3 | 90.5 | 22.3 | 
2 23.3 | 13.4 | | 34.8 | 
14.8 9.§ 17.6 10.8 20.0 3.3 
10.8 7-2 23.0} 86.8 9-3 
4 6.7 4.6 8.2 6.1 
4.5 3,3 3.8 6.6 4.4 


4—relative intensity under center of area. 
B—relative intensity lateral to end needle. 
Compiled by Reinhard and Goltz. 
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able course if the area treated did not ex- 
ceed I cm. in diameter. Of 22 cases with 
lesions treated smaller than 1 cm. in diame- 
ter, ulcer formation was not observed in 10 
cases, and in 12 cases the ulcer healed 
within three to nine months. However, if 
tumor areas larger than 4 cm. in diameter 
were treated with radon implants, no ul- 


Taste VII 


END-RESULTS 


No. of Cases Per Cent 
Died of disease 129 48.31 
Died other causes 17 6.37 
Lost trace of 14 §.26§ 
Alive and well 97 36.32 
Alive with disease 10 3-75 
Total 267 100.0 


ceration was seen in only § instances, in 18 
cases healing took place and in 42 cases the 
ulceration persisted. 

As to the number of millicuries delivered 
to the tumor, we found that of 134 patients 
who received less than 3,000 mc-hr. per- 
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The results accomplished in our series of 
267 cases aré pointed out in Table vit. 

The total number of living patients in 
whom the bladder is free of tumor is 97 
(36.3 per cent) of 267 cases. Thirty-five of 
these have been well for more than five 
years. Since 119 patients were treated dur- 
ing the period from 1930 to 1934, the per- 
centage of five year cures amounts to 28.6. 
Twenty-eight patients with five year cures 
had papillary carcinoma and 7 had non- 
papillary tumors. This makes a total of 
3.3 per cent cures for the papillary and 
1.g per cent for the non-papillary carci- 
nomas. The three year cures of 67 cases 
treated during the first two years of the 
second five year period showed 31 cases 
(46.3 per cent). This group of 67 cases was 
comprised of 21 papillary and 16 non- 
papillary carcinomas. Of the papillary car- 
cinomas, 27 (§2.9 per cent) were free of 
tumor for more than three years and of the 
non-papillary carcinomas, 4 (25 per cent) 
were free of tumor for more than three 
vears (see Table viit). 

The results accomplished in the total 
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sistent ulcerations developed in 34 cases, number of cases which are well are as 
whereas in the remaining 100 patients dis- _ follows: 
appearance of the ulcer was observed. The Papillary carcinoma 
course of the ulcerations was less favorable Grade1 28, or 74.5% of 51 cases 
in the treatment of 80 tumors to which more Grade 11 40, or 36.0% of 111 cases 
than 3,000 mc-hr. was given. Only 27 of the Grade 17, or 17.9% of 39 Cases 
ulcerations formed healed,and in theremain- Non-papillary solid carcinoma 
ing $3 patients the ulceration persisted. 12, or 19.3% of 62 cases 
Taste VIII 
ALIVE AND WELL 
Single Multiple 
Papillary carcinoma Non-pap Papillary carcinoma Non-pap 
illary solid illary solid Total 
I II Ii! carcinoma I II Ii! carcinoma 
2-3 yr 6 5 I 2 14 
}-4 yr 5 2 I } 2 13 
4-5 yr. 7 3 2 2 I 18 
Over § yr. 7 13 2 7 5 I 35 
Total 30 28 6 11 s 12 I I 97 
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CONCLUSIONS 

Results of 267 cases of bladder tumor 
treated with radium irradiation are pre- 
sented. These cases consist of a group 
treated between January 1, 1930, and 
December 31, 1939, which at that time 
were considered suitable for 
therapy. 

Our indications for the use of radium in 
the treatment of bladder tumors have 
undergone considerable change during the 
past ten years and we would emphasize 
that we would treat many cases included in 
this report differently at the present time. 

We believe that papillary carcinomas of 
low grade malignancy, whether single or 
multiple, do not usually require interstitial 
radium therapy. They are best treated by 
roentgen irradiation and electrocoagulation 
either alone or in combination. Excluded 
from radium irradiation also should be all 


radium 


Radium Treatment of Cancer of the Bladder 


cases with lesions which are far advanced. 
The amount of radium required for the 
destruction of very extensive tumors is so 
great that severe radium necrosis results. 
In tumors of this type some palliative re- 
sults may be obtained by roentgen ir- 
radiation, electrocoagulation or surgical 
procedures such as subcutaneous ureteros- 
tomy, nephrostomy, total cystectomy, etc. 

In the treatment of infiltrating papillary 
carcinomas and non-papillary solid tumors, 
radium is useful if the lesion is less than 5 
cm. in diameter. Papillary tumors may be 
decreased in size by preliminary roentgen 
therapy or electrocoagulation. Solid non- 
papillary carcinomas which are usually 
radioresistant and do not respond to roent- 
gen irradiation will, in some instances, re- 
spond favorably to interstitial radium ir- 
radiation.* 


* For discussion see page 922. 
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CANCER OF THE RECTUM AND SIGMOID 


WITH SPECIAL REFERENCE 


BOSTON, 


ENNINGTON," in a collection of 7,313 

cases of cancer of the rectum and sig- 
moid, found that in 13 per cent the patients 
were seventy years of age or older. It is 
thus evident that the treatment of this dis- 
ease in old age is not an uncommon prob- 
lem. It is a difficult problem, for there are 
many complications debilitating these old 
people, including degenerative processes, 
particularly cardiorenal disease. However, 
prostatic hypertrophy, curiously enough, is 
rarely encountered to a degree necessitating 
surgery. In a series of 116 cases of cancer of 
the rectum and sigmoid in males, personally 
treated, prostatectomy was required in only 
one instance. 

The control of this type of cancer in old 
age involves a nice correlation of all avail- 
able factors, perhaps the most important 
being a correct appraisal of the ability of 
the patient to withstand the effects of 
surgical or other therapeutic attack, for it 
is of interest that with proper selection 
these aged patients will withstand surgical 
procedures well. 

The present paper is a review of 166 con- 
secutive cases of cancer of the rectum and 
sigmoid which have been under my care. 
From this series I have chosen for par- 
ticular study 1g individuals aged seventy 
years or more, comprising 17 per cent of the 
whole. Many surgeons in the past have set 
sixty-five as the age limit for surgical pro- 
cedures, but it is evident that merely a 
tabulation of age does not give the entire 
picture. Many a man at seventy is a better 
risk than a man ten years his junior, and it 
is obvious that the prolonged terminal suf- 
fering of a man in his seventh decade is at 
least equal to the pain and discomfort of 
those younger. 

Some months ago I was asked to operate 
upon a woman of seventy-seven who had a 
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slight obstruction caused by caneer of the 
rectosigmoid. Her heart was fibrillating but 
her blood pressure was not high, she was 
wiry, and above all, she wanted very much 

» live. A combined abdominal perineal 
alsin was performed, following a pre- 
liminary transverse colostomy. She made 
an uneventful recovery and was out of bed 
in nine days after the operation. 


CRITERIA OF OPERABILITY 


The presence of regional metastases 1s of 
course important, though their presence or 
absence closely parallels the grade of tumor 
as classified by Broders and though the 
prognosis is undoubtedly influenced by the 
extent of the disease as estimated by Ga- 
briel, Dukes and Bussey;’ vet neither of 
these items should be used as a final guide 
to therapeutic effort. Furthermore both the 
eye and the finger make mistakes. The gross 
estimation as to the extent of malignancy in 
lymph nodes, even when palpated within 
the abdomen, is inaccurate. 
Gabriel, Dukes and Bussey,’ for instance, 
have noted that of 337 nodes of which the 
appearance was judged to indicate malig- 
nant involvement on the 
metastasis was present in 
only 132—an error of or 61 per cent. 

ee and Warren‘ found lymph node 
involvement a disappointment as an indica- 
tor in the prognosis of this disease, and they 
stress the importance of the invasion of 
blood vessels, though only a small propor- 
tion of tumor cells entering the blood stream 
become manifest as visceral metastasis. 

The dictum of Gilchrist and David'® that 
the size of the tumor is of little value in de- 
termining the presence or absence of metas- 
tasis to lymph nodes is borne out in our 
cases. Within a week | operated upon 2 in- 
dividuals with cancer of the rectum. The 
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first had a tumor only 2 cm. in diameter and 
with metastases to eight out of ten nodes, 
while the second had a neoplasm 12 cm. in 
diameter but with no metastases in the 
nine nodes examined. 

The situation of the tumor is of extreme 
importance in these old people, for the low 
growth, allowing the surgeon to perhaps do 
a colostomy and posterior excision after 
the technique of Lockhart-Mummery, car- 
ries with it usually definitely less risk than 
the high lying cancer which would neces- 
sitate for cure some form of abdomino- 
perineal resection. However, inasmuch as 
but 30 per cent of cancers of the rectum and 
sigmoid are in the rectum proper with 
about 2 per cent in the anal canal, some- 
what less than one-third of the cases will be 
suitable for a thorough Lockhart-Mum- 
mery procedure. 

Lesions situated on the anterior wall, 
particularly those perforating, usually have 
a poorer outlook than similar lesions on the 
posterior wall, even though the latter may 
be firmly fixed. Again, lesions situated on 
the mesenteric border are found to have a 
worse prognosis than those on the anti- 
mesenteric border. In the case of the 
growth operable except for liver metastasis, 
resection of the bowel is, of course, justified. 
| have had several such patients live for 
many months in comfort. C. W. Mayo™ 
reports instances in which patients thus 
afflicted lived for five vears or more. 

A most serious factor in the aged is in- 
testinal obstruction, for a rapid change in 
the body chemistry takes place, and the 
effects may even persist after the obstruc- 
tion has been relieved. 

Marked positive contra- 
indication to radical surgery in those past 
the seventh decade. 


obesity is a 


\ more conservative 
procedure with a lower mortality (but also 
usually with a poorer prognosis) must be 
chosen. 

Loss of weight and anemia do not neces- 
sarily preclude radical therapy, for the gas- 
trointestinal disturbance and the 
caused by the persistent symptoms can 
cause a considerable loss of weight, 


worry 


which 
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is regained after operation, often even after 
a simple colostomy, and the anemia is 
usually well handled by one or more trans- 
fusions. We would agree, however, with 
the statement of Jones” that in the absence 
of obstruction a simple colostomy gives 
little relief either from the pain of metas- 
tasis or the tenesmus of an ulcerating neo- 
plasm. 

Associated chronic diseases do not neces- 
sarily contraindicate a complete surgical 
attack. The majority of these aged people, 
of course, have cardiorenal disease in 
varying degrees. Severe diabetes can be con- 
trolled, though a high carbohydrate diet is 
given, and the growth successfully re- 
sected. Fixation is considered by many as 
an important criterion of operability, but 
may we stress the plea that these patients 
be examined in various positions before 
drawing hasty conclusions and that fixation 
as felt per rectum is not necessarily a contra- 
indication. 


DIAGNOSIS 


An increase in life expectancy in the 
population brings with it an increase in 
cancer of the rectum and sigmoid. Daniel,’ 
in a recent paper, reports that now in the 
United States 35,000 lives are taken by this 
disease annually. Binkley* stated a year 
ago that he believed the incidence of cancer 
of the rectum is definitely on the increase. 

But diagnosis has not kept pace with 
therapeutic management and therefore it 
is indeed fortunate that cancer of the large 
bowel is of slow development. Although 
approximately 90 per cent of the cases of 
cancer of the rectum are detected on a 
digital examination, yet unfortunately two- 
thirds of these are far advanced when first 
discovered. We have no statistics revealing 
the accuracy of digital examination in the 
early case, but it is a depressing fact that 
in any large series only 10 per cent can be 
classified as falling into Dukes’ group A 
(i.e. limited to the mucosa, submucosa and 
muscularis) and it is in just this group that 
a more than 75 per cent five year curability 
rate can be expected. Early symptoms and 
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signs are so slight that not a few physicians 
have failed to recognize symptoms of rectal 
cancer in their own person until it had be- 
come advanced, more than one such in- 
dividual having sought advice for what he 
called gas or a mild indigestion. 

I have personally operated upon 5 cases 
of cancer of the rectum that had pre- 
operatively no symptoms suggesting rectal 
disease. All these were discovered in the 
course of a routine physical examination. 

It is, of course, futile to expect a high 
percentage of cures without employing a 
radical procedure, for Gilchrist and David 
in a carefully studied series have demon- 
strated regional node metastases in 68 per 
cent of the cases. 


THERAPY 


It is fairly generally agreed that the ab- 
dominoperineal resection offers the greatest 
hope of cure in cancer of the rectum. Next 
in order would come colostomy and _ pos- 
terior resection. Here, though the mortality 
is usually somewhat lower, yet the final cure 
figure is also lower. For the sigmoid we have 
available the Mikulicz and the end-to-end 
type of resection, the latter preferably pre- 
ceded by transverse colostomy. It is the 
growth at the rectosigmoid level that has 
recently stimulated a violent controversy 
in regard to therapy. In my opinion, the 
growth at this level should be treated by 
abdominoperineal resection if it is in any 
way possible; for anterior resection, end-to- 
end resection in the pelvis, abdominosacral 
or perineal resection employing the “‘peri- 
neal” Mikulicz technique all have this in 
common: they all retain the rectal stump 
and it is in or near this stump that there is 
a definite, though infrequent tendency to 
metastasize even though the resection has 
been extensive. I have seen recurrence in 2 
such cases and have noted many others in 
the literature. 

Carter, Slattery and Hahn’ urge the more 
frequent employment of the “sacral Miku- 
licz”” procedure combined with an abdomi- 
noperineal approach. Kiittner’ in 
first applied the Mikulicz principle for re- 
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establishment of the continuity of the 
rectum with conservation of the sphincters. 
In 1924 he reported more than a hundred 
cases with 24 per cent five year cures. How- 
ever, about 25 per cent of his series had poor 
control of their rectal sphincters and ap- 
proximately another 20 per cent had only 
fair control. Carter reports 8 cases operated 
upon by this method, of which 3 developed 
strictures, 2 others had persistent perineal 
fistulae after six months, and a sixth died 
of peritonitis. In one case there was slough- 
ing of the proximal sigmoid. 

It has been our experience that when the 
superior hemorrhoidal artery has been sec- 
tioned and an adequate freeing of rectum 
and sigmoid has been performed, and when 
there has been a radical removal of areas of 
potential recurrence, the blood supply of 
the distal bowel is frequently jeopardized 
and thus is poor material for further surgery 
even by the Mikulicz technique. Even 
should sloughing not occur (and this mis- 
fortune has occurred more than once to my 
knowledge), yet stricture is the rule. I have 
seen a subsequent abdominal colostomy 
necessitated. Thus, the disadvantages of 
this technique seem to outweigh the ad- 
vantages. Only one case in Carter’s series 
has lived without disease more than five 
vears, so obviously there can be no compari- 
son with other techniques as regards end- 
results. 

Arnold and Shea' report 5 cases thus 
operated upon. One lived four years with- 
out recurrence. There were two deaths, one 
from peritonitis. Stricture is not mentioned 
nor is the question of persistent fistula. 

These two papers will, I fear, cause the 
employment of the “sacral Mikulicz”’ in an 
unjustifiably large number of cases inas- 
much as at least 50 per cent of the cases of 
cancer of the rectum and sigmoid occur at 
the junction of these two divisions. At this 
level resection of the rectum followed by 
end-to-end suture is to be considered only 
to be rejected, for if the area of resection is 
at or near the pelvic peritoneal reflection 
there is again the danger of metastasis 
below the area of resection. Furthermore, 
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an end-to-end suture below the level of the 
peritoneal reflection almost invariably re- 
sults in a stricture at the suture line. Gore- 
lik and Horowitz" report-one case thus 
operated upon. The individual is alive and 
apparently well thirty-three months after 
operation. Gorelik quoted Horsley’s report 
of 3 cases so treated. However, though 
Horsley utilized a preliminary cecostomy, 
2 of the 3 cases died. 

With the growth at or near the peritoneal 
reflection, if the patient refuses operation 
unless promised an eventual re-establish- 
ment of intestinal continuity, | offer the 
following plan: Perform a generous anterior 
resection and then carefully observe the 
rectal stump for at least three years, being 
ready to resect it if there is any suggestion 
of neoplasm involving it or its proximity. 
Then, at the end of three or more years, an 
anastomosis may be done. The following 
is an illustrative case history: 

In 1937 Mrs. A. C., aged thirty-four, had 
noticed rectal bleeding and increasing constipa- 
tion for about four months. Occasional stabbing 
right lower quadrant pain had been observed 
for about two months. Digital examination was 
negative, but sigmoidoscopy revealed a pro- 
ductive granular neoplasm. Biopsy showed 
adenocarcinoma Grade 2. An anterior resection 
was performed leaving a rectal stump of 6 to 8 
cm. The pathological examination of the re- 
sected bowel showed a growth 10 cm. long and 
with regional metastases. 

In April, 1941, I performed a right transverse 
Mikulicz, cutting off the fecal stream from the 
distal bowel. Three weeks later, the sigmoid 
was freed and a large caliber rubber tube in- 
serted into it and sutured to it. The distal end 
of this tube was then inserted into the rectal 
stump and pulled down, invaginating the sig- 
moid into the rectum. The sigmoid was tacked 
in place with a few loose silk sutures and the 
pelvis was drained. Two and one-half weeks 
later the Mikulicz was closed. The patient 
made an uneventful recovery. 


It is our belief that the procedure offering 
the greatest chances of successful outcome 
and with a moderate operative risk in the 
old person is the following two stage opera- 
tion: (a) a right transverse colostomy of the 
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Mikulicz type, followed in three or more 
weeks by (4) a Miles abdominoperineal re- 
section. The mobility of the proximal half 
of the transverse colon and preservation of 
the function of the cecum and _ hepatic 
flexure make it a good colostomy site. Then, 
too, the wound is farthest removed from that 
of the secondary operation of any of the 
colostomies. With this technique there is no 
hurry to complete the second stage as with 
the Daniel Jones procedure; the surgeon 
does not enter the same operative field 
twice as with the techinque of Lahey, and 
finally, there is an opportunity for a more 
complete removal of potentially dangerous 
nodes than with the technique of Lockhart- 
Mummery. During the interval between 
stages the bowel distal to the colostomy 
can be thoroughly cleaned of fecal material 
and a glycogen reserve built up in the liver, 
and, what is more important, the vitamin, 
mineral, fluid and electrolyte balance can 
be adjusted and maintained. Several trans- 
fusions can be given if necessary. Coller,® 
and others, have well shown the disturb- 
ances caused by the deprivation of blood, 
water, salt or glucose. Not infrequently 
these old people have a marked deficiency 
in plasma proteins. All these abnormal con- 
ditions must be corrected by the surgeon 
both before and after the therapeutic pro- 
cedure. 

It is obvious that the water intake of the 
patient must equal his output, not only 
that lost by the excretion of waste products 
but also that eliminated by vaporization 
and by respiration. A study of this problem 
is vital in the aged for they can as easily 
become overloaded with fluid as they can 
become dehydrated. 

If the cardiorenal apparatus is equal to 
the task, we try to have the patient main- 
tain a constant output of 35 ounces, guard- 
ing carefully against a low serum protein. 
For in this condition there may be excessive 
salt administration with the resultant 
edema. A urinary output with a specific 
gravity of 1.015 or less usually indicates 
a satisfactory intake. 

It is thus clear that we urge prolonged 
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TABLE 


CARCINOMA OF THE RECTUM—1I66 CASES 
Cases 1 to 83 


83 cases 


12 deaths in hospital Mortality 14.4% 
33 Cases 
$3 resections Operability 63.8% 


Resection 


$3 resections 
mortality 18.8% 


o deaths in hospital 
Cases 84 to 166 (83 cases) 


83 cases 


4 deaths in hospital Mortality 4.8% 
83 cases 
67 resections Operability 80.7% 
67 resections Resection 

3 deaths in hospital mortality 4.4% 


and careful preparation before resection is 
undertaken. With the one-stage procedure 
we delay for at least a week and with the 
two-stage operation we insist on an interval 
of at least three weeks. These resections are 
never emergency procedures. As Jones™ 
puts it “the eager surgeon should be hand- 
cuffed.” 

If resection is out of the question, our 
next choice is electrocoagulation plus irradi- 
ation, for the combination of these two 
gives results superior to either alone. One 
may employ a course of high voltage roent- 
gen therapy followed by primary or frac- 
tional electrocoagulation, he may employ 
high voltage roentgen irradiation plus frac- 
tional radium treatment with the Binkley 
applicator” plus fractional electrocoagula- 
tion, or he may substitute the implantation 
of radium seeds for the Binkley applicator. 
The method that holds the most promise is 
fractional electrocoagulation, which should 
soon stop bleeding and relieve a great deal 


of the tenesmus, followed by a course of 


radium treatment. 
Fractional electrocoagulation (i.e. the 


frequent employment of light doses of 


electrocoagulation, searing the tumor but 
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not too deeply) deserves more attention 
than it has thus far received. With this 
technique there is only slight danger of 
later hemorrhage, but it presupposes a 
tumor that can be fairly easily approached 
and a patient who is tolerant of frequent 
mild dilatation of the anal sphincter. 

High voltage and even supervoltage radi- 
ation, in our experience, have been dis- 
appointing. However, the fact that the 
occasional case does respond well has pre- 
vented this method from being entirely 
abandoned, particularly as an adjuvant in 
the case of a growth springing from the 
hollow of the sacrum. 

Strauss, ef a/.'® in 1935 reported the use 
of surgical diathermy for the removal of 
malignant tumors of the rectum. Of the 42 
patients so treated, 2 died in the hospital 
and 10 lived for five years or more. Strauss 
and his coworkers urged the fractional 
method of treatment as militating against 
stricture, hemorrhage and sepsis. In 1937 
Santos reported 35 cases treated thus, of 
whom 14 lived for five years or more. 

It is, however, my belief that electro- 
coagulation should be considered as a pal- 


Taste Il 
OPERATIVE MORTALITY IN 120 RESECTIONS FOR CAN- 
CER OF THE RECTUM AND SIGMOID (ALL AGES) 
10 18.8% (operability 63.8) 
9 \ 
6 
4 


(operability 80.7) 4.4% 


The total number of cases (166) was divided into 
two consecutive series of 83 cases each. In the first 
group there were 53 resections (an operability rate 
of 63.8 per cent) and 10 deaths (a mortality of 18.8 
per cent). 

In the second group there were 67 resections (an 
operability of 80.7 per cent) and 3 deaths (a mortal 
ity of 4.4 per cent). This improvement, we believe, 
is due to more careful selection of therapeutic tech 
nique and of more thorough preoperative prepara 
tion of the patient. 
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liative treatment to be occasionally em- 
ployed as a curative therapy only in the 
treatment of locally operable cancer in the 
bad surgical risk. In electrocoagulation of 
the low growth the Pratt bivalve speculum 
is useful and I am favorably impressed 
with a suction electrode devised by Fergu- 
son.* It is my custom to cook the surface 
until the tissue changes to a_ whitish- 
yellow which may then be removed with a 
curet. 

It is following recovery from the electro- 
coagulation that intracavitary irradiation 
with the Binkley applicator is best given, 
for the coagulation markedly reduces the 
size of the tumor and leaves a healthier base 
for irradiation. Furthermore, by electro- 
coagulation the lumen may be so increased 
in diameter in the case of annular growth 
that the insertion of the Binkley applicator 
is facilitated. I have not as yet treated 
enough cases to venture an opinion as to 
optimum dosage by radium thus applied or 
as to the correct time interval between the 
electrocoagulation and irradiation. Binkley 
employs a total dose of 3,000 to 6,000 mc- 
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Iy CASES OF CANCER OF THE RECTUM AND SIGMOID IN 


THE AGED (I.E. BETWEEN 70 AND 81) 


Duration of Symptoms before Admission 


Cases 
Krom 1 to 2 months 2 
Krom 3 to 4 months 4 
Krom 5 to 6 months I 
Krom 7 to 12 months 
Over 12 months 
1g 


Outstanding Urologic Symptom on Admission 


Cases 

Dysuria 3 
Frequency 4 
Nocturia 9 
Difficulty starting 
Urgency 
No symptoms I 

1g 
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TABLE IV 


SUMMARY OF THE GROUP OF IG AGED PEOPLE TREATED 
BY VARIOUS METHODS 


(a) 1 case—One-stage “‘Miles” resection—Five 
year cure 
(b) 1 case—Colostomy plus postexcision—(after 


one year) dead of disease 

Two-stage resection (Daniel Jones)tech- 
nique 

1 seven year cure 

1 five year cure 

2 dead (disease) after two years 

1 operative death 

Miles resection preceded by transverse 
colostomy 

1 well three years 

1 dead heart disease one month after 
leaving hospital 

Colostomy and irradiation 

1 alive six months without disease 

4 dead with disease 

Electrocoagulation plus irradiation 

1 five year cure 

1 dead after three years without disease 

3 well six months 

Of the 19 aged people treated: 
4 are well without disease over five years 
2 are well without disease over three years 
1 operative death 


(c) § cases 


(d) 2 cases 


(e) § cases 


(f) 5 cases 


hr. Of 20 patients so treated there were 12 
alive and well from one to three years (2 
had reinforcement with gold seeds). 

The employment of the Binkley applica- 
tor presupposes the daily availability of 
100-200 mg. of radium for from two to four 
weeks. This would make the method im- 
practical except in institutions with large 
amounts of the element. We like the Bink- 
ley applicator and are impressed with the 
early improvement and the slight tempo- 
rary discomfort entailed by its use. 

Binkley in 1940 reported 31 patients 
treated by irradiation prior to 1938, the 
treatment consisting of roentgen therapy 
plus implantation of seeds. Of this group 
24 were alive and well for over three years 
and g had survived periods of from five to 
ten years. This is an excellent result fol- 
lowing irradiation—the best I can find. But 
there is no question that the after-effects 
of radium implantation in the rectum are 
definitely disagreeable. Many clinics have 
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abandoned this technique and in others a 
few seeds are timidly inserted for “‘pallia- 
tion.”’ On the other hand, convalescence 
from high frequency electrocoagulation is 
not particularly disturbing and, in fact, 
immediately relieves symptoms in many 
instances. It is for these reasons, in my 
opinion, that we are going to see our best 
palliative (and occasionally curative) re- 
sults from electrocoagulation followed by 
intracavitary irradiation by the Binkley 
applicator. 
SUMMARY AND GONCLUSIONS 

1. Radical therapy (resection) can be 
employed in a high percentage of cases of 
cancer of the rectum and sigmoid (80.7 
per cent in this comparative series). 

2. If a graded procedure must be em- 
ployed, a right transverse colostomy is the 
most satisfactory first stage. 

3. The mortality with radical therapy 
(resection) can be reduced to a low figure 
(4.4 per cent in this comparative series) if 
the patient and therapy are adequately 
appraised. 

4. Fractional electrocoagulation plus 
fractional intracavitary radium irradiation 
is perhaps the best alternative to radical 
therapy. Implantation of radium seeds may 
be substituted for the intracavity radium 
irradiation. 

5. Aged individuals with this disease can 
be treated effectively if there is proper 
choice of therapeutic technique. 

6. A much higher percentage of cures 
will be attained by any of these methods 
if cancer is sought out before it causes 
symptoms. 
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DISCUSSION 


ON PAPERS OF DRS. 


AND SAUER, AND SHEDDEN 

Dr. Georce S. SHarp, Pasadena, Calif. Dr. 
Herger kindly forwarded his manuscript, and 
after reading it I certainly was impressed with 
the amount of material he had and the way it 
was handled. We all agree with him that the 
non-invasive cancer of the bladder may be 
treated by fulguration alone or in conjunction 
with postoperative high voltage roentgen ther- 
apy. Decision on roentgen therapy might de- 
pend upon the microscopic sections and whether 
there was evidence microscopically of invasion. 
On the other hand, the invasive, crater-like 
growth certainly is frequently a definite lethal 
and malignant condition and the opinions are 
not entirely uniform. Fulguration and high 


HERGER 
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voltage roentgen therapy are important for this 
group, also, but they naturally are not as ef- 
fective. 

There is no evidence to show that fulguration 
causes a dissemination of cancer, and the rea- 
sons for giving it, it seems to me, are first, it 
removes the bulky portion of the growth; sec- 
ond, it causes a shrinkage in size of the growth; 
and third, it increases the blood supply in the 
base. 

High voltage roentgen therapy being given 
as a preliminary measure, of course, has ob- 
viously a specific effect on the cancer cell itself 
and by the delivering of 3 to 4 erythema doses 
into a bladder tumor, these irradiation effects 
are readily demonstrated microscopically. 

The chief reliance for the cure or attempted 
cure in these invasive and crater-like growths 
in the bladder rests on interstitial irradiation. 
There are several ways of giving the preliminary 
treatment, however, which should be men- 
tioned. 

First, contact therapy, as can be done with 
the Philips tube or it can be done by the appli- 
cation of a radium plaque directly on the growth 
within the bladder. Both of these methods lend 
accuracy as well as an adequate measured dose 
to the growth. 

I think so much depends upon the implanta- 
tion of radon seeds, which after all is the pri- 
mary curative measure. This implantation, if 
it is going to be done in a single treatment, 
should be performed always by a suprapubic 
route. It does mean a little hospitalization but 
heavy doses of radon seeds in the bladder can- 
not be repeated without causing serious post- 
irradiation changes. 

I don’t use a cystoscope but in our experience 
with urologists and in our treatment of many 
cancers of the rectum, we find it quite difficult 
to even implant uniformly a cancer of the 
rectum through a 1 inch proctoscope (1 inch in 
diameter) and feel that we have done it ac- 
curately and not overdosed. certain areas and 
underdosed others. 

It might be suggested that, if the cysto- 
scopic implantations are continued, a method 
much. as we are using now be employed, 
namely, first of all giving the heavy preopera- 
tive high voltage roentgen cycle and then im- 
planting the cancer of the bladder uniformly 
with a much smaller dose with the possibility 
of repeating the implantation. In other words, 
possibly only giving 2 erythema doses and using 
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seeds from 0.5 to 0.8 mc. each, then three weeks 
later repeating this process to questionable 
areas. 

We find that the treatment of cancer of the 
rectum in this manner has diminished the total 
amount of radiation that has been necessary 
and that the post-irradiation ulcers are not as 
troublesome. By this direct exposure, certainly 
the tumors are not overdosed. 

Dr. Herger said something about there being 
about two-thirds to nearly three-quarters per 
cent of post-irradiation ulcerations, many of 
these taking from one to two years to heal. I 
would like to ask how those patients are carried 
along during that interval and what direct at- 
tempt is being made toward curing the ulcer 
as wel’ as relieving the pain. 

I did not have a chance to read Dr. Shedden’s 
manuscript on cancer of the bowel in the aged. 
Certainly the patient calling at the office with 
definite obstructive symptoms requires fairly 
prompt and immediate surgery, but for those 
without such symptoms, haste is not required 
and I feel that preoperative irradiation is de- 
sirable and many times the only treatment that 
is required for many patients in this group. 

In other words, this irradiation can easily be 
given in three weeks; it accomplishes the same 
results, that is, its effect on the inflammation 
in and around the tumor, and more effectively 
than doing a colostomy if there is no obstruc- 
tion. I recall many cases of cancer of the rectum 
that were fairly fixed to the sacrum but after 
a roentgen cycle they were entirely freely 
movable. 

Second, the effect on the tumor itself. After 
all there is a selective action on these tumors 
although less so than in other parts of the body. 
This is demonstrated by the fact that the tu- 
mors regress in size and by their microscopic 
appearance after heavy irradiation. 

Third, the effect on the tumor cells dimin- 
ishes the likelihood of dissemination during 
surgery. 

In cancer of the sigmoid without obstructive 
symptoms it seems to me that preoperative ir- 
radiation offers a very definite place in its treat- 
ment. I recall instances of palpable growths as 
large as 10 cm. in diameter that regressed to 3 
and 4 cm. in diameter, and surgery was facili- 
tated in a safer manner. 


Dr. Hans R. Saver, Buffalo N. Y.: Dr. 


Sharp mentioned the question of radium ulcera- 
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tion and how to treat it. I want to stress that 
the percentage of cases in which radium ulcera- 
tions were observed was much higher from 1930 
to 1935 at the time when radon implants from 
1.6 to 2.0 mc. were frequently used. During the 
last five year period, radon implants of lesser 
strength have been used and the ulcerations 
observed have been less extensive and less 
severe. 

The treatment of these ulcers depends upon 
the form in which they occur. Urinary anti- 
septics are administered, the sulfonamide group 
being the most efficacious particularly sul- 
fathiazol combined with pyridium. In 47 in- 
stances incrustations and stone formation were 
observed which were removed with the cysto- 
scopic rongeur. 

The duration of the ulcerations is much 
shorter since we have employed irradiation 
more conservatively. Since we do not implant 
large areas of the tumor, the ulcerations are 
smaller and they usually heal within three to 
nine months whereas some of the ulcerations 
which resulted from overtreatment in earlier 
years did not heal at all or only after one to two 
and a half years. 


Dr. Georce E. Bink.ey, New York. We all 
agree with Dr. Shedden that rectal cancer is one 
of the important phases of the general cancer 
problem and that the status of early diagnosis 
is lagging behind the status of treatment. 

Elderly patients present a somewhat different 
problem from those of less mature age, in that 
a higher percentage of old people are poor sur- 
gical risks, and a radical operation is more likely 
to be followed by shock, cardiovascular acci- 
dents, pneumonia, etc. We have apparently had 
more trouble from enlarged prostates in elderly 
males than Dr. Shedden. Because of this fact, 
during the past few years a number of patients 
have been relieved of prostatic obstruction 
prior to rectal resection. 

In dealing with elderly people, selective 
treatment seems preferable to any one routine 
method. I have had no experience with Dr. 
Shedden’s operation: a preliminary transverse 
colostomy and abdominoperineal resection. In 


good surgical risks we prefer the Miles type of 


operation. In a medium or poor surgical risk, 
with a large infected tumor at the upper rectum 
or rectosigmoidal junction, a two-stage Lahey 
procedure is done. 

Patients with tumors located in the middle 
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and lower third of the rectum, which are classi- 
fied as medium or poor risks, are often operated 
upon by a preliminary colostomy and a perineal 
resection, and occasionally by a perineal resec- 
tion without colostomy. The grade of malig- 
nancy of rectal cancer found in old people is 
usually less than that found in younger pa- 
tients. Therefore, this less radical method 
more ideal for the aged. 

When surgical treatment is decided upon, one 
cannot overestimate the importance of pre- 
operative preparation. The patient should be in 
the hospital from five days to a week or longer, 
during which time the colon should be thor- 
oughly cleansed and the general condition im- 
proved by the liberal administration of food and 
vitamins. Ability to withstand operation may 
be estimated by a careful physical examination 
and detailed laboratory investigation, including 
serum-protein and vitamin levels. Operation 
should be delayed until the patient is in good 
physical condition. A patient who is in good 
physical condition will usually withstand the 
operation and have few complications. 

We employ radiation therapy as a selective 
method in the treatment of early rectal cancer 
and have found it very satisfactory in many 
elderly patients. Radiation therapy is used rou- 
tinely in all cases with inoperable disease. 

The results of electrocoagulation or fulgura- 
tion, in our experience, have not been uniform. 
A few cases have done well, but the majority 
have not shown as much improvement as when 
treated with radiation therapy, nor have our 
results with fulguration and radium applica- 
tions been satisfactory. In the majority of in- 
stances we prefer treating the patients either by 
irradiation alone or by surgery alone. Radical 
surgery may be preceded by a small dosage of 
preoperative roentgen irradiation to clear up 
the infection. 


Dr. Hercer (closing). Dr. Sharp brought up 
one question: the matter of suprapubic ap- 
proach. We do not hesitate to use the supra- 
pubic approach when we think it indicated. We 
do feel that papillary cancer is radiosensitive or 
a better term, used by Dr. Shields Warren, it is 
radioresponsive. A tumor dose of 3,500 to 4,500 
r can be delivered without doing excessive dam- 
age to the tumor bed. In many cases, large and 
multiple papillary carcinomas can thus be ren- 


dered suitable for treatment transurethrally. If 


after such a course they are not rendered suit- 
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able for transurethral treatment, then the 
suprapubic approach is employed. 


Dr. SHEDDEN (closing). Dr. Sharp mentioned 
the difficulty in implanting radium through the 
small caliber of a proctoscope and we agree most 
enthusiastically with that; that is one of the 
reasons why we have adopted preliminary elec- 
trocoagulation. We found that some of these 
tumors will shrink amazingly and become easily 
implanted or treated with radium in other ways 
after they have been electrocoagulated. 

He also mentioned repeat doses with radium 
seeds. We have used repeat doses but have not 
been so happy about discomfort. We have 
found again that we have used less secondary 
dosage with radium since we have adopted the 
technique of using electrocoagulation first and 
later radium treatment. 

Obstruction was mentioned as a reason for 
immediate surgery. We very commonly use a 
transverse colostomy even with acute obstruc- 
tion and find it very useful. 

We have been disappointed in preoperative 
roentgen treatment. We have usually used 400 
kv. and we have not uniformly seen improve- 
ment such as has been described. We feel that 
although roentgen irradiation will occasionally 
shrink the tumor, if you are going to use pre- 
liminary treatment, a preoperative colostomy, 
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pre-resection colostomy, will do the same and in 
addition to that will give the patient a certain 
immunity and allow you to straighten the pa- 
tient out as far as his chemical balance goes. 

Dr. Binkley spoke about the one- versus the 
two-stage operation. We have been employing 
the one-stage in 80 per cent and the two-stage 
in about 20 per cent of cases. Our objection to 
the Lahey operation has been that we get into 
the same operative field, into a measure of 
edema and adhesions and not infrequently just 
where you don’t want them—around the corner 
where you are trying to get away from the 
ureter. That is one of the reasons why we went 
from the left lower quadrant to the right 
upper quadrant, as regards the abdominal in- 
cision. 

The only objection to the procedure we sug- 
gest is the second-stage (or third-stage, if you 
will) closure of the transverse colostomy. We 
usually apply a clamp to the spur while the 
patient is still in the hospital recovering from 
his resection and we find the patients do not 
object to the third stage, which is a simple 
closure and necessitates being in the hospital 
eight to ten days. 

We agree that both electrocoagulation and 
radium have their good points and bad, but we 
believe a combination of the two is a rather 
happy solution. 


Ves. Ne. 6 
| 
| 
= 4 


JUNE, 1942 


THE AMERICAN JOURNAL OF ROENTGENOLOGY 
AND RADIUM THERAPY 


Editor: LAWRENCE REYNOLDs, M.D. 


Editorial Board: A. C. Curistiet,M.p. E.H. SKINNER, M.D. Lauriston S. TayLor 

Advisory Board for Pathology: James Ew1no, M.D. EuGene L. Opie, m.p. 
Collaborating Editors: The Officers and Committee Members of the Societies of which this JourNAL is the 
official organ, whose names appear on this page, are considered collaborating editors of this JouRNAL. Foreign 
Collaborators: G6sta SrockHoim, G. F. Haeniscn, M.p., R. Lepoux-Lesarp, 
M.D., Paris. 


Assistant Editor: RutH BiceELow, B.s. 


Publisher: CHartes C Tuomas, 220 East Monroe St., Springfield, Illinois. 
Issued Monthly. Subscription $10.00 per year, $11.00 in Canada and $12.00 in foreign countries. Advertising 


rates submitted on application: Editorial office, 110 Professional Building, Detroit, Mich., Office of publication 
220 E. Monroe St., Spring field, Ill. Information of interest to all readers will be found on page iv. 


Officers and Standing Comimittees 


THE AMERICAN ROENTGEN RAY SOCIETY 

President: W. M. Doughty, Cincinnati, Ohio; 
President-Elect: Ralph S. Bromer, Bryn Mawr, Pa.; 
1st Vice-President: F. W. O’Brien, Boston, Mass.; 
2nd Vice-President: ¥. |. Hodges, Ann Arbor, Mich.; 
Secretary: H. Dabney Kerr, University Hospital, 
lowa City, lowa; Treasurer: J. B. Edwards, 144 
Woodridge Place, Leonia, N. J.; Historian, Ramsay 
Spillman, New York, N. Y. 

Executive Council: W. M. Doughty, R. S. Bromer, 
Fk. W. O’Brien, F. J. Hodges, H. D. Kerr, J. B. Ed- 
wards, Lawrence Reynolds, C. M. Richards, V. W. 
Archer, H. M. Weber, M. C. Sosman, E. L. Jenkin- 
son, B. P. Widmann, C. H. Heacock, L. C. Kinney, 
Chairman, 1831 Fourth Ave., San Diego, Calif. 

Program Committee: L. C. Kinney, San Diego, 
Calif., V. W. Archer, University, Va., H. D. Kerr, 
Iowa City, Iowa, H. M. Weber, Rochester, Minn., 
Lawrence Reynolds, Detroit, Mich., R. S. Bromer, 
Chairman, Bryn Mawr, Pa. 

Publication Committee: E. P. Pendergrass, Phila- 
delphia, Pa., U. V. Portmann, Cleveland, Ohio, 
H. M. Weber, Chairman, Rochester, Minn. 

Finance Committee: J. C. Peden, St. Louis, Mo., 
F. B. Bogart, Chattanooga, Tenn., C. M. Richards, 
Chairman, San Jose, Calif. 

Committee on Scientific Exhibits: P. A. Bishop, 
Philadelphia, Pa., S. W. Donaldson, Ann Arbor, 
Mich., V. W. Archer, Chairman, University, Va. 

Member, National Research Council: Ross Golden, 
New York City. 

Editor: Lawrence Reynolds, 110 Professional 
Building, Detroit, Mich. 

Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit, Mich. 

Editorial Board: A. C. Christie, E. H. Skinner, 
Lauriston S. Taylor. 

Advisory Board for Pathology: James Ewing, Eu- 
gene L. Opie. 


Forty-third Annual Meeting: Haddon Hall, Atlantic 
City, N. J. Oct. 6-9, 1942. 


THE AMERICAN RADIUM SOCIETY 

President: Hayes E. Martin, New York, N. Y.; 
President-Elect: William E. Costolow, Los Angeles, 
Calif.; zst Vice-President: J}. E. Gendreau, Montreal, 
P. Q.; 2nd Vice-President: George C. Wilkins, Man- 
chester, N. H.; Secretary: A. N. Arneson, 4952 
Maryland Ave., St. Louis, Mo.; Treasurer: Charles 
L. Martin, 3501 Gaston Ave., Dallas, Tex. 

Executive Committee: W. P. Healy, Chairman, New 
York, N. Y., L. A. Pomeroy, Cleveland, Ohio, F. W. 
O’Brien, Boston, Mass. 

Program Committee: W. E.. Costolow, Chairman, 
Los Angeles, Calif., G. T. Pack, New York, N. Wes 
P. A. Nelson, Chicago, ill., KE. T. Leddy, Rochester, 
Minn. 

Publication Committee: &.. H. Skinner, Chairman, 
Kansas City, Mo., Zoe A. Johnston, Pittsburgh, Pa., 
Wilbur Bailey, Los Angeles, Calif. 

Research and Standardization Committee: Edith H. 
Quimby, Chairman, New York, N. Y., J. L. Weather- 
wax, Philadelphia, Pa., W. S. MacComb, New York, 

Education and Publicity Committee: A. W. Oughter- 
son, Chairman, New Haven, Conn., L. R. Cowan, 
Salt Lake City, Utah, J. F. Hynes, Wilmington, Del. 

Janeway Lecture Committee: Douglas Quick, Chair- 
man, New York, N. Y., E. H. Skinner, Kansas City, 
Mo., G. Failla, New York, N. Y., W. P. Healy, New 
York, N. Y., L. A. Pomeroy, Cleveland, Ohio, F. W. 
O’Brien, Boston, Mass. 

Committee on Arrangements: J. E. Wirth, Chair- 
man, Baltimore, Md., J. G. Spackman, Wilmington, 
Del., J. V. Blady, Philadelphia, Pa. 

Representatives on American Board of Radiology: 
Douglas Quick, New York, N. Y., R. H. Stevens, De 
troit, Mich., B. P. Widmann, Philadelphia, Pa. 

Twenty-seventh Annual Meeting: Haddon Hall, 
Atlantic City, N. J., June 8-9, 1942. 


926 


T O A | 


DUODENAL ULCER: A REVIVAL OF INTEREST 


J spired to renew an interest in the sub- 
ject of duodenal ulcer. Personal letters 
from Dr. A. E. Barclay, who is a research 
worker in radiology at the Nuffield Insti- 
tute for Medical Research at Oxford Uni- 


versity, and for a period in charge of 


radiological personnel under the Ministry 
for Health in the United Kingdom, told of 
the amazing increase and incidence of duo- 
denal ulcer in the soldiers evacuated from 
Dunkerque. Later letters told of the tre- 
mendous increase in the development of 
duodenal ulcer in the civilian population of 
England following the blitzkrieg by means 
of Hitler’s air raids over the cities and 
countryside of England. 

In Barclay’s letters early in the present 
war he related how necessary it was to take 
radiological specialists from the hospital 
and civilian practices because they were 
needed more as physicians and surgeons. 
Later letters told of the necessity of calling 
these radiologists back to conduct reliable 
roentgen studies of gastrointestinal symp- 
toms because both soldiers and civilians 
had discovered that it was easy to simulate 
or feign the symptoms of duodenal ulcer. 
The roentgen diagnosis of duodenal ulcer 
with cicatricial niche is possible in almost 
100 per cent, and it is worth while in cases 
with actual duodenal irritation or duodenal 
spasm. 

Later letters told of the evacuation of the 
large London hospitals even before the 
bombing and destruction of metropolitan 
hospitals in London and elsewhere. Pa- 
tients were moved to the country into 
hotels or former mental hospitals or into 
the homes on the large estates. There was 
coincident lack of facilities for reliable 
roentgen examinations in_ these hastily 


adapted new hospitalization centers. It has 
therefore been necessary to organize diag- 
nostic and treatment teams of specialists 
who journey from one small hospital to 
another and use portable equipment. The 
roentgen equipment is almost identical 
with the bedside unit that the U. S. Army 
originated during the first World War for 
the hospitals in France and even in our own 
cantonments. This regionalization of hospi- 
tals in England has become organized quite 
thoroughly. So many of them are small that 
it is impractical to provide complete staffs 
and so they have resorted to this ingenious 
and practical scheme of traveling specialty 
teams. 

Another circumstance that fits into this 
new mosaic of duodenal interest is found 
within the pages of a new book by Dr. 
George Crile entitled “Power, Intelligence 
and Personality.” It is an analytical and 
anatomical study of the dissections, weigh- 
ing and comparison of the relative weights 
of the brain, thyroid and adrenal glands of 
3,776 different animals of all species; birds, 
reptiles, fish, even huge whales, were 
studied. 

This book probably records the culmina- 
tion of the personal studies of Crile upon 
the kinetic energy of humans and all 
animals. | recall having heard Crile ex- 
pound upon his first steps in kinetic energy 
before the Kansas State Medical Society 
at Topeka about 1915. These studies led 
Crile into the expansion of Billroth’s origi- 
nal theory of the neurogenic causation of 
peptic ulcer. Crile later argued the causa- 
tive factor of hyperthyroidism and hyper- 
adrenalism and the influences of the sympa- 
thetic nervous system in the development 
and course of duodenal ulcer. This theory 
of Crile can be discussed later. 


| 
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Further emphasis for this revival of in- 
terest in duodenal ulcer is found in the 
July, 1941, British Bulletin of War Medi- 
cine. Two abstracts from Army sources and 
two from Naval sources show an alarming 
increase in gastrointestinal cases and a high 
incidence of duodenal ulcer among these 
dyspeptics. Graham and Kerr show that 31 
per cent of admissions were for gastroin- 
testinal cases and out of 246 consecutive 
cases that 135 were duodenal ulcer and 23 
were gastric ulcer. Saffley records the roent- 
genological findings in a series of 320 dys- 
peptic soldiers. He found 34.7 per cent with 
duodenal ulcer, duodenitis in 2.2 per cent, 
gastric ulcer in 4.0 per cent, and duodenal 
ileus in 1.6 per cent. Allison and Thomas, 
reporting for the Navy, say that since the 
war the dyspeptics had all become worse. 
One hundred sailors and marines were the 
subject of their investigation. In 89 cases 
examined roentgenologically, they found 
40 cases of duodenal ulcer, 9 cases of duo- 
denal spasm, 1 case of duodenitis, and 7 
cases of gastric ulcer. Even with this high 
incidence, they feel that the roentgen diag- 
nosis is considered to have underestimated 
the frequency of ulceration. Allison, in 
analyzing etiological factors in this same 
group, attributed the majority to their 
shift to service food for many had dieted in 
civil life. He says that “Anxiety was not, 
apparently, an important factor, but ab- 
normal personality trends were frequent, 
especially over-conscientiousness, a sense 
of frustration and swings of mood with 
depressive phases.” 

Another item in this revival of interest 
in duodenal ulcer is provided by the recent 
biography, “Berkeley Moynihan,  Sur- 
geon,” by Donald Bateman. Our modern 
conceptions of duodenal ulcer date from 
Moynihan’s 1903 publication entitled, 
“The Surgical Treatment of Gastric and 
Duodenal Ulcer.” Bateman furnishes sev- 
eral pages upon this important contribu- 
tion of Moynihan. For it was Moynihan 
who first differentiated between gastric and 
duodenal ulcer by the symptoms of the 
latter with the hunger pain, relief from food 
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and alkalis or a glass of milk. Of course 
Moynihan advocated the operation of gas- 
troenterostomy and argued against the 
usefulness of medical and dietetic manage- 
ment. In 1910 Moynihan wrote a_ book 
entitled ‘““Duodenal Ulcer.” A little later a 
small monograph was published by Bar- 
clay upon the “X Ray Diagnosis in Stom- 
ach and Esophageal Disease.” Barclay was 
then radiologist to the hospital in Leeds 
where Moyniham operated during this 
decade from 1900 to 1910 when Moynihan 
was becoming enthusiastic over his ability 
to diagnose duodenal ulcer and cure it by 
operation. 

The conflict between the surgeons who 
favored the operative treatment and the 
physicians who insisted with equal vehe- 
mence that duodenal ulcer yielded to medi- 
cal and dietetic cure was personalized in 
Moynihan, the surgeon, and Sippy, the gas- 
troenterologist. This friendly feud reached 
its climax at a meeting of the Chicago 
Medical Society in 1913 when Moynihan 
and Sippy engaged in a verbal battle royal. 
As a clinching argument Moynihan recited 
his classical story about the German, the 
Frenchman and the Englishman’ who 
sought to win a prize for the best essay 
upon “The Elephant.” With his celebrated 
charm and humor Moynihan told about the 
German who, after gathering together all 
available literature upon the elephant, re- 
tired to his garret room and at the end of a 
year produced three volumes entitled, “An 
Introduction to the History of the Ele- 
phant.” The Frenchman, after lunching 
with his sweetheart, called a cabby and 
drove with his mademoiselle out to the Bois 
and observed the elephant in captivity at 
the zoo. But, said Moynihan, the English- 
man determined to study the elephant in 
its natural habitat. Therefore, he investi- 
gated where he could find the largest num- 
bers of this species and then equipped an 
expedition for an extended trip to Narobi. 
At Narobi the Englishman secured guides 
and went on a safari and studied the ele- 
phant in his natural habitat. He dissected 
the elephant. He studied them from infancy 
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to adult life, and after carefully arranging 
his newly acquired knowledge, the English- 
man undertook to write a true story of his 
experiences and observations of the elephant 
in its own natural surroundings and habi- 
tat. Moynihan, the guest from England, 
was permitted a temporary triumph much 
to the discomfiture of Sippy. Time has 
shown that the non-obstructive type of 
duodenal ulcer will yield to medical and 
dietetic care and that the gastroenteros- 
tomy should be reserved for the truly ob- 
structive type. 

Further testimony upon the increased 
incidence of duodenal ulcer is found in a 
discussion of the Assistant Medical Direc- 
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tor of National Defense of Canada. He is 
reported as saying that “Duodenal ulcer 
constitutes one of our biggest medical prob- 
lems. Of all non-effectives returning from 
overseas, 25 per cent are due to ulcer.” 

A press dispatch reports Dr. A. C. Ivy as 
saying that there has been a greater in- 
crease in peptic ulcers since Pearl Harbor 
than at any time since the Wall Street crash 
and the ensuing depression. 

It is easy to agree with Crile that duo- 
denal ulcer is a disease peculiar to civilized 
man and that its periods of activity corre- 
spond with periods of work, worry and 
fatigue. 

E. H. SKINNER 


| 
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CASSIE BELLE ROSE THATCHER 
1883-1942 


R. CASSIE BELLE ROSE THATCH- 

ER of Boulder, Colorado, died on 
January 18, 1942, in the Boulder-Colorado 
Sanitarium where she had been a patient 
for some time. She was born in 1883 near 
Galena, Kansas, and received her early 
education there. In 1910 she received the 


degree of B.S. from the University ot 
Oklahoma, and in 1914 the degree of M.D. 
from Rush Medical College. For fifteen 
years she was head of the Department of 
Roentgenology of the Presbyterian Hospi- 
tal in Chicago and was on the faculty of 
Rush Medical College. She later moved to 
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Boulder, Colorado, where she became 
radiologist to the Boulder-Colorado Sani- 
tarium and Hospital and to the Porter 
Sanitarium and Hospital of Denver, which 
positions she held at the time of her death. 

Dr. Rose Thatcher was recognized as 
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being one of the ablest women in radiology. 
She was a member of the American Medical 
Association, the American Roentgen Ray 
Society, the Radiological Society of North 
America and was a diplomate of the Ameri- 
can Board of Radiology. 


VoL. 47, No. 6 
Sa 
| 
| 
| 


JUNE, 1942 


SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Stems for his Section solicited promptly after the events to which they ry re refer r. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep Srates OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, lowa 
City, lowa. Annual Meeting: Haddon Hall, Atlantic 
City, N. J., Oct. 6-9, 1942. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Annual meeting: Atlantic City, N. J., June 10, 1942. 

Secrion on Rapio.tocy, AMERICAN MEDICAL AssOcIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: Atlantic City, N. J., June 8-12, 
1942. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Arkansas. Meets every three months and also at 
time and place of State Medical Association. 

RADIOLOGICAL Society OF NortTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Drake Hotel, Chicago, IIl., 
Nov. 30-Dec. 4, 1942. 

Section, BALttimore Mepica Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

SecTION ON Rapio.ocy, CALIFORNIA MEDICAL AssoOciATION 
Secretary, Dr. J. D. Coate, 434 Thirtieth St., Oakland, 

Calif. 

RapIOLocicaL Section, Connecticut Mepicat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi- monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Rapro.ocy, State Mepicat Society 


Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 
RADIOLOGICAL Section, Los ANGELES County MEDICAL 


ASSOCIATION 
Secretary, Dr. Donald R. Laing, 65 North Madison Ave., 
Pasadena, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

RADIOLOGICAL SEcTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RoentTGEN Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N. Y. Meets monthly on fourth Tuesday, October to April. 

BurraLo RaDIoLocicaL Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
st., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Cuicaco RoEnTGEN Society 
Secretary, Dr. Warren W. Furey, 6844 S. Oglesby Ave., 
Chicago, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, J. O. Newton, 13921 Terrace Rd., East Cleve- 
land. Meets at 6:30 p.m. at Midday Club on fourth Mon 
day each month, October to April, inclusive. 

Denver Rapio.ocicat CLusB 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg. Dei nver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Derroir Roentcen Ray and Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. 
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ace St., Cincinnati, 


Meets 


monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
FLoripa State RADIOLOGICAL Society 
Secretary, Dr. Walter A. Weed, 204 Exchange Bldg., 
Orlando, Florida. Meetings in May and November. 
GEorGIA RADIOLOGICAL Society 
Secretary, Dr. R. C. Pendergrass, 
Americus, Ga. Meets in Nover"! 
ing of Medical Association «* 
RADIOLOGICAL SOCIETY OF vrer Kansas Crry 
Secretary, Dr. P. E. Hoes cr, 811 Huron Bldg., Kansas 
City, Kansas. Meets thiva Thursday of each month at a 
place designated by the president. 
RADIOLOGICAL Sociery 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN Society 
Secretary, Dr. H.C. Ochsner, Methodist Hospital, Indian- 
apolis. Meeting held the second Sunday in May annually. 
KENTUCKY RADIOLOGICAL SocIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in April. 
Lone IsLanp RADIOLOGICAL Society 


P. -ther Clinic Bldg., 
and at annual meet- 
cutgia in the spring. 


Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 


LovuIstANA RADIOLOGICAL SocIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Le jouisiana State Med. 
ical Society meeting. 

MICHIGAN AssocIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E.M.Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

MINNESOTA RADIOLOGICAL SocIETY 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesd: ry of each month, at 6 P.M. 
at either Omaha or Lincoln. 

New ENGLAND ROENTGEN Ray Society 
Secretary, Dr. Hugh F. Hare, Lahey, 
Mass. Meets monthly on third Friday, 
Library. 

RaApDIOLoGicaL Society oF New JERSEY 
Secretary, Dr.H. J. Perlberg,g21 Bergen Ave., Jersey City. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York RoENTGEN Society 
Secretary, Dr. M. M. Pomeranz, 1020 Park Ave., New 
York City. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:00 P.M. 

NortH CAROLINA ROENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

NortuH Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Centrat New York RoentGen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave. 
Three meetings a year. January, May, 


Clinic, Boston, 
Boston Medical 


, Syracuse. 
Nov rember. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Ou10 Rapro.ocicat Society 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL Society 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 
Next meeting, Necho Allen Hotel, Pottsville, Pa., May 
15-16, 1942. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PrrrsBURGH ROENTGEN SOCIETY 
Secretary, Dr. H. W. Jacox, 4800 Friendship Ave. Meets 
second Wednesday each month, 4:30 P.M., October 
to June, Pittsburgh Academy of Medicine. 

RocHEsTER ROENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Sidney Larson, Strong Memorial Hospital. 
Meets monthly on third Monday from October to May, 
inclusive ,8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Society 
Secretary, Dr. A. M. Popma, 220 N. First St., Boise, 
Idaho. Annual meeting scheduled for Denver, summer of 
1942, has been cancelled. 

Sr. Louts Society or RADIOLOGISTS 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of each month, except June, 
July, August, and September, at a place designated by 
the president. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. H. A. Hill, 450 Sutter St., San Francisco. 
Meets monthly on third Thursday at 7:45 pP.M., first 
six months at Toland Hall, second at Lane Hall. 

Soutu Caroiina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association, 

Texas RaDIoLocicaL Sociery 
Secretary, Dr. L. W. Baird, Scott and White Clinic, 
Temple, Texas. 

Universiry oF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

VirGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. C. H. Peterson, 603 Medical Arts Bldg., 
Roanoke, Va. Meets annually in October. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. K. J. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday each month, College Club, Seattle. 

X-ray Stupy or San FRANCISCO 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 


933 


CuBa 


SociEDAD DE Rapio.ocfa y FIsioTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


British Empire 
British InstiruTE OF RADIOLOGY INCORPORATED WITH 
THE RONTGEN SociETY 
Meets monthly on third Thursday from November to 
June inclusive, at 8:15 P.m., 32 Welbeck St., London. 
Section OF RADIOLOGY OF THE Roya. Society or MeEpt1- 
(ConFINED TO MepicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine 
1, Wimpole St., London, W. 1. 
Facutty or RADIOLOGISTS 
Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1 
England. 
Section oF RapioLtocy anp Mepicat Evecrricity, Aus- 
TRALASIAN MeEpicat Conacress. 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 
RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEpIcAL AssociaTION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 
SecTION OF RapioLocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N.S. 
Rapio.ocicat Section, New ZEALAND BritisH MeEpIcAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


ConTINENTAL Europe 


SociEDAD EspANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Société DE RaApIoLocie (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language, Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

SocrETATEA ROMANA DE RADIOLOGIE ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Mar&cine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Att-Russtan Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow RoentGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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BULLETIN OF THE AMERICAN 
COLLEGE OF RADIOLOGY 


RADIOLOGICAL SERVICES DURING 
THE WAR 

With estimates of the prospective needs 
for physicians in the military forces ranging 
as high as 50,000, it is obvious that the 
depletion of those engaged in civilian prac- 
tice will be severe. All indications point to 
a particular shortage of radiologists. There 
are approximately 2,800 radiologists of all 
degrees of competence in the United States, 
about 50 per cent of whom are under forty- 
five years of age. Of the total classified as 
radiologists, approximately 1,500 have 
been certified by the American Board of 
Radiology. These figures give an approxi- 
mation of the supply of radiologists avail- 
able for both the armed forces and the 
requirements of the civilian population. To 
meet the requirements of the Army and 
Navy, what will be the demand? 


Military Demands 


The Committee on Military Affairs of 
the American College of Radiology (the 
members of which also compose the Subcom- 
mittee on Radiology of the National Re- 
search Council) has for several months past 
been in frequent conference with represen- 
tatives of the Surgeons General and the 
Procurement and Assignment Service. The 
most recent information obtained by the 
Committee indicates that there will be about 
$1,750 physicians under forty-five available 
for the armed forces after deducting the 
physically unfit, those retired, females, 
Negroes, aliens, and unlicensed graduates. 
For an Army of ten million men, 65,000 
physicians will be needed. An estimated 
4,200 will be required by the Navy. 

On February 13, 1942, the Committee 
was advised that there were 163 radiolo- 
gists in the Medical Corps as of that date. 
It was estimated that an additional 1,000 
would be needed by the end of 1942 to 
fulfill the requirements of an Army of 
3,600,000 men. The immediate demand for 
nearly 600 trained radiologists in the Army 
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Medical Corps on the above date has since 
been fulfilled and the Committee was 
recently advised that there is at present no 
unfilled demand. Two sources have sup- 
plied radiologists to bring the personnel up 
to the desired number: Radiologists in the 
Organized Reserve, and regular officers of 
the Medical Corps who have completed 
short courses of basic roentgenological 
training in the Army Medical School. 

The Committee on Military Affairs has 
recommended an expanded program to in- 
crease the number receiving basic training. 
The Army Medical School is presently 
turning out about 25 medical officers each © 
month after completion of a four weeks 
basic course which prepares them to act as 
assistants to specialists in roentgenology. 
Another source of additional personnel will 
be supplied from the more than one hun- 
dred residents who will complete three year 
residencies this year and, presumably, each 
vear thereafter. The requirements of the 
Navy are relatively small and are presently 
filled. 

With this brief picture of the probable 
demands and the available supply of radiol- 
ogists for the armed forces, it is apparent 
that there will not be a sufficient number of 
radiologists left in civilian practice to fulfill 
the medical needs of the civilian population 
with the same adequacy as before. AIl- 
though the health needs of the civilian 
population are likely to increase rather 
than decrease, it is obvious that the de- 
mands of the armed forces will be met first 
and civilian needs will be met as best they 
can with the physicians left in private 
practice. 


A Plan for Maintaining Radiological 
Service during the War 

The radiologist who leaves a lucrative 
private practice and enters the service of 
his country is making a very real sacrifice. 
In order that the best service possible under 
the circumstances will be maintained for 
the civilian population, those carrying on 
at home must also make sacrifices. A mu- 


tual and patriotic spirit must prevail 
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among patients, hospital staffs, referring 
phy sicians, and radiologists remaining in 
private practice. 

By authority of the Board of Chancellors 
of the American College of Radiology, the 
Executive Committee of the Board has pre- 
pared a plan, consisting of general prin- 
ciples, that is recommended for the con- 
sideration of community hospitals and 
regional radiological societies in adopting a 
course of procedure to meet the situation 
created by the emergency. 

Objectives. 

The plan has a three-fold objective: 

To encourage radiologists of military 


age to volunteer for commissions in 
the armed forces; 


tv 


To maintain the highest quality of 
radiological service for the civilian 
population that is possible under the 
circumstances; 


To protect the interests of physicians 
in the armed forces during the period 
of their service. 


The problems and the recommended 
solution will vary according to different 
situations and in each community. The 
procedure to be followed will depend upon 
the nature of the practice involved, the size 
of the community, and the number of 
qualified radiologists remaining in_ the 
community. 

(4) The Private Office. 
entering military service has a private 
office, he may engage a locum tenens to 
care for his practice during his absence. If 
a physician can be obtained to carry on the 
practice on a full or part time basis, a 
simple solution is provided. A private con- 
tract can be entered into according to the 
agreement of the parties. If the absentee 
has a hospital practicé in addition to his 
office practice, the agreement will usually 
cover both. In the latter event, the ap- 
proval of the hospital staff and its admin- 
istrators should be obtained for the locum 
tenens to substitute on the staff for the 
absentee. Further details of the agreement 


If a radiologist 
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with the hospital are discussed below. 

Where a locum tenens is engaged, his 
compensation is a matter for private ne- 
gotiation. It is thought that, in the usual 
instance, 75 per cent of the net income from 
the practice, both in the office and hospital, 
would be a fair compensation and would 
allow an adequate sum to the absentee. (A 
sample contract for a locum tenens can be 
obtained from the American College of 
Radiology.) 

Manifestly, increasing depletion of the 
civilian ranks will make it difficult, if not 
impossible, to obtain one individual to 
substitute for the absentee. This will call 
for a mutual pledge of cooperation on the 
part of all radiologists in the community. 
Two or more local radiologists may agree 
to divide the work, in which case their share 
of the net income would be divided accord- 
ing to the amount of time each contributed. 

(B) The Hospital. It should be borne in 
mind that the interests of the hospital must 
be given full consideration in any plan 
adopted by a regional radiological society 
for maintaining the practice of their col- 
leagues serving with the armed forces. 
While it is under a moral obligation to co- 
operate in a plan of such altruism, the 
hospital is under no legal duty to accept 
a substitute of another’s choosing or to 
continue its contract with the absentee 
radiologist. However, instances will un- 
doubtedly be rare in which the hospitals 
of a community fail to cooperate in attain- 
ing the objectives sought in the proposed 
program. 

The problems involved in hospital prac- 
tices will vary according to the nature and 
size of the institution, as well as the size of 
the community. They may be classified as 
follows: 

Full time teaching positions in large 
institutions: Usually the director of such 
departments will be classified as essential 
for teaching and will not be called to 
military service. In the event he is called, 
he will probably have a teaching staff 
capable of carrying on in his absence. 
Otherwise, the situation may be met in the 
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same manner as for other hospitals, as 
outlined below. 

2. Full time positions in private hospitals: 
Three possible solutions are presented: 

(a) A locum tenens may be obtained 
and, after obtaining the approval of the 
hospital staff and administrators, a private 
agreement executed between the parties. 
Since the volume of work in such a depart- 
ment is commonly due in considerable 
degree to the efforts of the director, it 
would seem that a reasonable compensa- 
tion to the locum tenens would be some- 
where around 75 per cent of the net return, 
the balance going to the absentee. 

(b) Radiologists remaining in the com- 
munity may agree to look after the hospital 
practice of their absent colleague, and two 
or more may share in the conduct of the 
department. The approval of the institu- 
tion would of course be necessary. The 
division of the income paid to the profes- 
sional staff, between those performing the 
work and the absentee, should be agreed 
upon between the parties with the advice 
and recommendations of the hospital and 
the local radiological society. 

(c) The hospital may obtain another 
radiologist to take over the department. As 
stated before, the hospital should, out of 
fairness, permit the physician entering 
service to select his own substitute, subject 
to the approval of the hospital. The ap- 
pointment of the substitute should be 
temporary and the absentee should be 
guaranteed his place on the staff when he 
returns. 

3. Part time positions in private hospitals: 
The practical, and perhaps the ideal solu- 
tion for this problem will be for one or 
more local radiologists to care for the work 
during the absence of the man in service. 
Provided the income of the department is 
maintained at its previous level, there 
appears no reason why the hospital should 
not agree to continue its existing financial 
arrangement and pay the same percentage 
or salary to substitutes as was paid before. 
A portion of the net income of the practice 
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would normally be sent to the absentee or 
his family. 


Small Cities. 


In some communities there will be only 
one radiologist conducting both a private 
office and one or more hospital depart- 
ments. Usually the hospital department 
will not be large enough to warrant the 
engagement of another radiologist (even if 
such were available), and in this case the 
staff should be encouraged to content 
themselves with such service as a technical 
staff may provide. While this is far from a 
desirable solution, it will be the only one 
possible in many instances. Wherever pos- 
sible a qualified radiologist from a neigh- 
boring community should be obtained to 
act as a consultant and visit the depart- 
ment at regular intervals. 


Agreement Among Radiologists. 


In setting out to draw up a plan for at- 
taining the objectives outlined in the begin- 
ning of this discussion, the local radiological 
society or group of radiologists should first 
arrive at a common understanding and 
enter into a mutual agreement of coopera- 
tion. Though it may not be strictly neces- 
sary, it will usually be best to reduce the 
agreement to writing and ask each member 
to subscribe to it. A few basic principles to 
be incorporated in the agreement may be 
suggested as follows: 

1. Those radiologists remaining at home 
shall agree to make a patriotic contribution 
in time and effort in the interests of any of 
their colleagues entering the service of their 
country. In doing so they will have made 
the first and most important contribution 
toward accomplishing the three objectives 
of the program: They will have encouraged 
their colleagues of military age to volunteer 
for military duty; they will have assured 
the best radiological service to the com- 
munity that is possible under the circum- 
stances; and they will have protected the 
interests of their absent colleague. 

2. Any member entering service should 
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be free to enter into a private contract with 
a locum tenens or an individual radiologist 
in the community on any basis he desires. 
If, however, he needs the assistance of the 
local society or group, he should know that 
his practice will be looked after and the 
work will be shared by those staying at 
home. 

3. A committee of three or more should 
be appointed to serve for the duration as 
advisers and mediators under the plan. It 
may be wise to ask an officer of the local 
county medical society to serve on the 
committee. This committee would be 
charged with the responsibility of deter- 
mining the amount of time each radiologist 
could devote as a substitute in another 
office or hospital. It would offer advice to 
members entering service and make sug- 
gestions to the local profession of its work 
and endeavor to enroll the cooperation of 
referring physicians. 

The committee should confer with the 
state chairman on Procurement and As- 
signment with a view toward obtaining 
deferment of radiologists who are essential 
for industrial and civilian practice. A suffi- 
cient number of individuals should be clas- 
sified as essential to provide at least a 
minimum of radiological service in the 
community. It may become the respon- 
sibility of the committee to designate the 
individuals to be classified as essential. 

4. A reasonable portion of the net in- 
come of the practice, over expenses, should 
be reserved for the absentee. In some com- 
munities the radiologists have already 
agreed that they will look after the practice 
of any colleague in the service and send 
him the entire net income after actual ex- 
penses are deducted. Normally, a fair por- 
tion of the net income will be divided 
among those performing the work. 

5. In the case of a private office, the 
entire local profession should be advised 
that the practice will be continued by cer- 
tain individuals and an appeal should be 
made for physicians who have referred 
work to the absentee to continue to send 


Society Proceedings, Correspondence and News Items 


937 


it to his office. The technical and clerical 
staff should be kept intact and all bills 
should be rendered on the bill head of the 
absentee. Reports should be signed by the 
substitute“ for Dr. Blank,” the absentee. 

6. In the case of hospital practices the 
same general plan would be followed, but 
it would of course be necessary to reach an 
agreement with the hospital and obtain its 
approval for substituted service by one or 
more local radiologists. A meeting between 
the appointed committee and hospital rep- 
resentatives should be arranged for the 
purpose of securing the approval and sup- 
port of hospitals in the plan. 


Agreement Among Hospitals. 


In connection with the maintenance of 
hospital service, a plan recently adopted by 
the Chicago Roentgen Society is of interest. 
A committee of three was appointed which 
sent a questionnaire to every member of the 
society to determine what hours each could 
devote in providing service in a hospital 
temporarily without a radiologist. The 
members were also asked to indicate the 
areas of the city they could most conven- 
iently serve. Although any member was 
free to enter into a private contract with a 
locum tenens, the society officially stated 
its policy that after reasonable expenses 
and any losses from his own practice were 
deducted a substitute should pay over the 
net income from the hospital practice to the 
absentee. It is anticipated that in some 
instances several radiologists will be re- 
quired to alternate in a department which 
has had a full-time director. The plan is 
presently functioning with apparent suc- 
cess. 

Cooperation of the local hospitals is 
essential if the problems created by the 
emergency are to be solved with success. A 
program of the nature of the one described 
herein is manifestly completely altruistic 
and patriotic in its motives and it seems 
unlikely that any hospital would offer ob- 
jections. However, the hospitals must agree 
to accept substitutes and they must be 
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content to get along with less complete 
service than they are accustomed to. The 
hospital administrators, medical staffs, and 
patients must realize that less than ideal 
conditions will prevail as a result of the 
emergency. They will be called on to share 
in the sacrifice made by the radiologist 
entering service and his colleagues who 
agree to render the service in his absence. 

It will be necessary for those hospitals 
fortunate enough to retain their radiologist 
to consent to his contributing a portion of 
his time to other hospitals when called upon 
to do so for the welfare of the community 
at large. All these problems should be dis- 
cussed in a conference with representatives 
of the hospitals in the early stages of the 
proposal. In all probability there will be an 
acute shortage of radiologists in civilian 
practice and it should be clearly understood 
by hospitals that temporary adjustments 
must be made. They will find it increasingly 
difficult to obtain a new radiologist for full- 
time, or even part-time, service. The prac- 
tical solution provided in a proposal of this 
type should receive their complete coopera- 
tion. 

Different problems will be presented ac- 
cording to the type of financial arrange- 
ment existing between a hospital and a 
radiologist whose work is to be carried on 
by substitutes during his period of service. 
They may be briefly discussed under the 
following classifications: 

1. Rental arrangements: Where the radi- 
ologist pays a fixed rental or a rental based 
upon a percentage of the gross receipts of 
the department, his legal status is that of a 
tenant. He is not an employee or agent and 
normally will be free to sublet to one or 
more radiologists, presuming they are ac- 
ceptable to the staff and the administra- 
tors. In such cases the rental would remain 
the same and the division of the net income 
of the department would be a matter for 
negotiation with the substitutes. 

2. Percentage arrangements: Some con- 
tracts are of such a nature as to make the 
radiologist an employee of the hospital on 
a commission basis. As stated before, the 
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hospital is under no legal duty to accept a 
substitute or to continue the contract under 
existing terms. Usually, however, it seems 
certain that the hospital would recognize 
its moral duty to participate in a program 
advanced for the welfare of the community, 
and would consent to a substitute accept- 
able to the staff. In most instances the same 
percentage would be paid to the substitute 
as was paid to the absentee and the divi- 
sion of this sum would be left to these 
parties. Where the volume of work or the 
receipts of the department materially de- 
creased by reason of less time from the 
temporary director, it might become neces- 
sary to reduce the percentage to the direc- 
tor to offset increased expenses incurred by 
the hospital. 

3. Salary arrangements: Where the di- 
rector of the department is employed on a 
salary, the compensation to the substitutes 
would depend upon the amount of time 
they were able to give to the department 
in relation to that formerly given by the 
radiologist whose place they were filling. If 
the same amount of time were rendered the 
salary would usually remain the same and 
would be divided among the substitutes 
according to the period each devoted. They 
in turn would divide on an agreed basis 
with the absentee. The advice of the com- 
mittee of the radiological society should be 
helpful in reaching an agreement on these 
matters. 


Summary 


The essential principles of the plan here 
proposed may be summarized as follows: 

1. It is obvious that demands of the 
armed forces will create an acute shortage 
of radiologists available for the health 
needs of the civilian population. 

2. To solve the problems created by the 
emergency, the American College of Radi- 
ology proposes the adoption of a plan hav- 
ing a three-fold objective: 

(a) To encourage radiologists of military age 
to volunteer for the 
armed forces; 

(b) To maintain 


commissions 


the highest quality of 
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radiological service for the civilian popu- 
lation that is possible under the circum- 
stances; and 

(c) To protect the interests of physicians in 


the armed forces during the period of 


their service. 


The plan calls for a spirit of coopera- 
tion among radiologists, hospitals and 
referring physicians in the community. 

4. A special committee of radiologists, 
with perhaps a member representing the 
county medical society, should be ap- 
pointed to work out the program best 
suited to the community. The members of 
the committee would act as advisers and 
mediators under the plan. The committee 
should confer with the state chairman of 
Procurement and Assignment concerning 
the deferment of radiologists essential for 
civilian practice. 

A meeting should be held with hospi- 
wi representativ es to secure the approval 
and cooperation of the hospitals according 
to a specific plan of procedure. 

6. Where one or more radiologists sub- 
stitute in the private office of a man enter- 
ing military service, referring physicians 
should be publicly urged to continue to 
send their patients to the office. Bills should 
be sent and reports signed in the name of 
the absentee. An agreed portion of the net 
income should be reserved for the absentee. 

The arrangement in hospitals will 
vary as to whether the position is full or 
part time, and according to the existing 
fiscal arrangement between the radiologist 
and the hospital. Inasmuch as a new radiol- 
ogist will not likely be available, local men 
remaining at home will usually be called 
upon to share in the work. 

8. Members of the local radiological 
society should be asked to pledge their co- 


operation and subscribe to a specific set of 


principles. 
Hospitals should grant leaves of ab- 


sence to radiologists entering the service of 


their country and should agree to accept 
one or more substitutes to carry on the 
work, provided they are acceptable to the 


staff and the institution. Those hospitals 
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retaining their radiologist should consent to 
his devoting a portion of his normal time to 
other departments, if called upon to do so. 


INDIANA ROENTGEN SOCIETY 


The fifteenth annual meeting of the 
Indiana Roentgen Society was held at the 
Indianapolis Athletic Club on May 24, 
1942. Following a business meeting at 
which Dr. Wemple Dodds was made Presi- 
dent-elect, Dr. Cecil Wright, Vice- 
President, and Dr. Harold C. Ochsner, 
Secretary-Treasurer, interesting cases were 
presented and discussed by members of the 
Society. After dinner the paper of the 
evening was given by the invited guest, Dr. 
Lawrence Reynolds of Detroit, Michigan, 
on the subject “Roentgen Evidence of 
Injury to the Internal Semilunar Carti- 
lage.”” The meeting was attended by forty- 
five members and guests among whom were 
a number of the local orthopedists and 
members of the staff of Billings General 
Hospital at Fort Harrison. 


RADIOLOGICAL SOCIETY OF 

NEW JERSEY 

At the annual meeting of the Radiologi- 

cal Society of New Jersey held in Atlantic 

City on April 22, 1942, the following officers 

were elected: President, Dr. W. J. Marquis; 

Vice-President, Dr. H. A. Vogel; Secretary, 

Dr. H. J. Perlberg; Treasurer, Dr. C. Oderr; 
Counsellor, Dr. C. A. Plume. 


NEW YORK ROENTGEN SOCIETY 

At the meeting of the New York Roent- 
gen Society held on May 18, 1942, the 
following officers were elected for 1942- 
1943: President: Dr. Roy D. Duckworth, 
White Plains, N. Y.; Vice-President: Dr. 
Paul C. Swenson, mt York, N. Y.; Secre- 
tary: Dr. Maurice M. Pomeranz, New 
York, N. Y.; Treasurer: Dr. Haig H. Kasa- 
bach, New York, N. Y. 


OHIO STATE RADIOLOGICAL 
SOCIETY 
The annual meeting of the Ohio State 
Radiological Society was held as a business 
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luncheon at the Neil House, Columbus, 
Ohio, on April 30, 1942. The meeting was 
well attended, members being present from 
all the cities of Ohio. The guests were Dr. 
John H. Lawrence, Berkeley, California, 
and Dr. Merrill C. Sosman, Boston, Massa- 
chusetts. The officers elected for the ensu- 
ing year were as follows: President: Dr. U. 
V. Portmann, Cleveland, Ohio; Vice-Presi- 
dent: Dr. E. C. Baker, Youngstown, Ohio; 
Secretary-Treasurer: Dr. J. E. McCarthy, 
Cincinnati, Ohio. 


TENNESSEE RADIOLOGICAL 
SOCIETY 
The annual meeting of the Tennessee 
Radiological Society was held at the Pea- 
body Hotel, Memphis, Tennessee, on April 
15, 1942. The guest speaker was Dr. Robert 
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J. Reeves of Duke University, Durham, 


North Carolina. The following officers were 
elected for the ensuing year: President: Dr. 
Horace D. Gray, Memphis, Tenn.; Vice- 
President: Dr. Franklin B. Bogart, Chat- 
tanooga, Tenn. Secretary-Treasurer: Dr. J. 
Marsh Frére, Chattanooga, Tenn. 


ROCKY MOUNTAIN 
RADIOLOGICAL SOCIETY 


An announcement has been received 
from Dr. John S. Bouslog, Chairman of the 
Program Committee, stating that the an- 
nual meeting of the Rocky Mountain 
Radiological Society which was to have 
been held in Denver on August 6, 7 and 
8, 1942, has been cancelled because so 
many of the members have entered the 
Service. 
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A NEW TABLE FOR CYSTOSCOPY, ROENTGENOSCOPY 
AND ROENTGENOGRAPHY 


By DAVID M. DAVIS, M.D. 


Professor of Urology, Fefferson Medical College 
PHILADELPHIA, PENNSYLVANIA 


OENTGENOSCOPY of the urinary 
tract has been little used, largely be- 
cause it is difficult to carry out because of 
the lack of suitable and practical appara- 
tus. With the equipment to be found in 
many hospitals, it would be necessary to 
perform cystoscopy on one table, roent- 
genoscopy on another, and roentgenog- 
raphy on a third. So much moving of the 
patient is troublesome for the attendants, 
and painful for the patient. Tables on 
which both and roentgenog- 
raphy can be performed are now very 
common, but few indeed include arrange- 
ments for roentgenoscopy. The need for 
roentgenoscopy is little recognized, even 
today, yet there are numerous reasons why 
it is greatly desirable. 
In an article written in 1929, Warren and 
myself* outlined some of these reasons, as 
follows: 


cvstoscc py 


The fluoroscope offers a great deal in connec- 
tion with urography. By its aid one can deter- 
mine immediately the location of the catheters 
and their relation to any stone shadows; one 
can watch the pyelographic medium as it 
gradually fills the pelvis, massaging the kidney 
region, if necessary, and making certain that 
complete filling has occurred; and one can de- 
termine with accuracy the engagement of ure- 
teral calculi by stone removing instruments 
and see whether the calculi have been moved or 
extracted by these devices. Fluoroscopic exami- 
nation of the patient before the instillation of 
the opaque medium indicates the position 


* Davis, D. M., and Warren, S. L. New combined table for 
cystoscopy, roentgenography and fluoroscopy. JF. Urol., 1929, 
22, 339-340 
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of the catheters and also yields information 
which materially changes the usual procedure. 
Poor position of the catheters, coiling within the 
kidney pelvis, or undue pressure by the tip of 
the catheter upon the pelvis or a calyx can be 
remedied. The opaque fluid is run in under 
graduated pressure and the volume and time 
of the filling readily controlled. The kidney and 
ureteral regions can be palpated under direct 
observation and the mobility of these organs 
studied in detail. The emptying time of the 
kidney pelvis can be studied by subsequent 
fluoroscopy of the kidneys every few minutes, 
after the catheters have been removed, until 
the kidney pelvis is empty. The procedure 
causes the patient no extra discomfort and in 
fact may lessen the pain frequently experienced 
when the pelvis is over-distended during the 
usual method of instillation of the opaque 
Huid. 

The publication in which these words 
appeared described an apparatus by means 
of which the patient could be moved easily 
from the position of cystoscopy to the 
roentgenoscopic apparatus. This was man- 
aged by placing the patient on a flat carrier 
resting upon ball bearings and arranged to 
slide lengthwise along the cystoscopic and 
roentgenoscopic tables, which were locked 
together for the purpose. While cumber- 
some, this apparatus functioned well. 

Dr. Willis F. Manges, of Philadelphia, 
was a pioneer in roentgenoscopy of the 
urinary tract. He designed and had made 
a table for cystoscopy, roentgenoscopy and 
roentgenography. When I came to the Jef- 
ferson Hospital five years ago, I had the 
opportunity of using the Manges table, and 
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Fic. 1. General view of left side of new table for 
cystoscopy, roentgenoscopy and roentgenography. 
The carrier is shown, its lower end marked by 
knee-rests, drawn back in position for roentgen- 


oscopy. 


renewed my enthusiasm for uro-roentgenos- 
copy. Being an experimental device, the 
roentgenographic part of the Manges table 
was far from perfect, and frequently gave 
annoyance by getting out of order. In addi- 
tion, the table suffered from a shortcoming 
common to all cystoscopic-roentgeno- 
graphic tables; namely, that in the cysto- 
scopic position, the patient was not in the 
proper position for either roentgenoscopy 
or roentgenography, and had to be drawn 
upward on the table for a distance of 3 to 6 
inches. I strongly desired to construct a 
new table which should avoid these short- 
comings, and perhaps have some special 
advantages of its own.* 

The central and exclusive feature of the 
new table is a sliding carrier, very similar 
to the one used by Warren and myself in 

* Funds were available for the purpose, thanks to the generos 
ity of Mr. Jacob Lit, and the project met with the approval of 
the Board of Trustees of the Jefferson Hospital. Mr. William 
Hogan, of the Franklin X-ray Corporation of Philadelphia, lent 


himself enthusiastically to the problems of design and construc 
tion 
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1929. The carrier is now used, however, not 
to transport:the patient for a long distance 
between the roentgenographic table and the 
roentgenoscopic table, but to permit the pa- 
tient to be drawn back from the cystoscopic 
position at the end of the table to a point 
where a film can be taken or the roentgeno- 
scope used with equal facility and perfect 
centering. To this end, the carrier (4) moves 
smoothly and easily on ball bearings, (0) 
has a semi-automatic stop which fixes it at 
any one of eight different locations along 
the table top, (c) is equipped with com- 
pletely adjustable knee-rests which do not 
project below the level of the carrier, and 
therefore do not interfere with its move- 
ments, and (d) has an adjustable clamp for 
a cystoscope holder so that the cystoscope 
can be held firmly and steadily in place 


Fic. 2. View of table showing carrier drawn down to 
cystoscopic position. Note cylindrical bar at foot 
of carrier, with adjustable cystoscope holder and 
completely adjustable knee-rests. The bar can be 
rotated by pulling out the buttons at either end 
of it. Near the base of the right knee-rest is the 
catch which holds the carrier in the position de 
sired. Note the large drip-pan drawn out in posi 
tion for cystoscopy, and the free space for the 
cystoscopist’s knees. 
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while the carrier is being moved back and 
forth. 

This carrier has also solved the problem 
of the drain-pan, which in older tables in- 
variably interfered with the roentgen ap- 
paratus, since the latter had to be brought 
as near to the lower end of the table as 
possible. Now the drain-pan can be de- 
signed on generous and practical lines, as 
there is no need to bring the roentgen ap- 
paratus to the lower end of the table. The 
pan is of large size, has adequate excursion, 
and can be moved easily by pressure at any 
point along its front edge, at the ends as 
well as in the middle. 

Krom a roentgenological point of view, 
the table is built upon the foundation of a 
more or less standardized roentgen table. 
It rests on a heavy base, and is equipped 
with an electric motor which moves the 
table top from a 30 degree Trendelenburg 
position to a gC degree upright position. 
The axis of rotation is so placed that the 
lower end of the table just misses the floor 
when in an upright position. There is a 


kic. 3. Cystoscopic position, patient on table. Note 
cystoscope holder, also step to assist ambulant 
patients in mounting table. 
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Kic. 4. Carrier and patient drawn back to roent- 
genoscopic position. Drip-pan in non-use position. 


detachable foot-rest for use when the pa- 
tient is in the erect or upright position. The 
special feature of the table top is that there 
are beneath it no cross members whatever 
for a distance of 24 inches from the foot 
of the table, giving completely adequate 
space for the cystoscopist’s knees. 

The roentgenoscopic apparatus runs on 
a rail along the left side of the table, and 
is counterbalanced so that it can be placed 
wherever desired regardless of the angle 
of the table top. The unit is completely 
shock-proof, the tube moves with the 
screen, and the shutters are actuated by 
double handle grips on the end of the 
screen near the operator (Fig. 4). 

The roentgenographic tube is also shock- 
proof, and is universally adjustable upon a 
strong, rigid upright moving upon a floor 
track and an elevated guide. When the 
table top is level or nearly so, the tube is 
easily and quickly centered over the film 
by means of scales attached to the elevated 
guide and to the frame of the table just 
under the cassette holder. The cassette 
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Figure 4, roentgenoscope pushed away; tube sup- 


Patient and carrier in same position as in 


port, Potter-Bucky diaphragm, and _ cassette 
holder brought up ready for roentgenography. 


holder and Potter-Bucky diaphragm are 
counterbalanced, so that they slide easily 
out of the way when one wishes to use the 
roentgenoscope. When the cassette holder 
is pushed home, it and the Potter-Bucky 
diaphragm are raised automatically against 
the lower surface of the table top, to bring 
the film as close as possible to the patient. 
Automatic exposure and Potter-Bucky 
timing devices are of course included. 

The operation of the table is extremely 
simple. The roentgenoscopic screen and 
roentgenographic tube are pushed out of 
the way. The carrier is brought to its high- 
est position near the head of the table. The 
right knee-rest is removed from its socket. 
The patient then lies upon the carrier, or is 
lifted on it from a stretcher. The right 
knee-rest is then replaced, the patient cen- 
tered, his knees placed in the rests, and the 
latter adjusted to the desired position. The 
knee-rest supporters can be lengthened or 
shortened, moved laterally upon the round 
bar at the foot of the carrier, or put at any 
one of four different angles, from vertical 
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to almost horizontal. The carrier, with the 
patient lying comfortably upon it, is run to 
its extreme position at the foot of the table, 
and cystoscopy carried out in the usual 
manner (Fig. 2 and 3). When the catheters 
are in place, the cystoscope is supported by 
a clamp, which has also clips for holding 
the test tubes which contain the ends of 
the catheters. (The sheet used to cover the 
patient must have a small hole to permit 
the passage of the clamp.) The carrier, with 
patient, clamp, cystoscope and catheters, 
is then slid back about 18 to 24 inches. 
Experience shows that if the cystoscope is 
held absolutely motionless in this manner, 
pain is reduced to the minimum. The roent- 
genoscope is brought into position, and the 
room darkened. A small, sterilizable lamp 
may be attached to the cystoscope holder, 
and illuminated by attaching to it the 
cystoscopic cord. This gives a subdued 
light where needed to inspect the connec- 


‘1G. 6. Roentgenography in erect position. Note the 
large, rigid foot-rest. The patient is still on the 
carrier, and the cystoscope can be left in place, 
even in this position, if desired. The right knee- 
rest has been removed from its socket. The roent 
genoscope can also be used in the upright position. 
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tions between the ureteral cathers and the 
syringes or burettes used for injecting the 
pyelographic medium. The injection is con- 
trolled by roentgenoscope. When it is com- 
plete, the roentgenoscope is pushed aside, 
the tube stand and Potter-Bucky dia- 
phragm drawn into place, and the desired 
films made (Fig. 5). Either roentgenoscopy 
or roentgenography can be carried out in 
the erect position if desired (Fig. 6). All of 
this is accomplished without any jerk or 
jar to the patient, and, unless the erect 
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position is used, without altering in the 
slightest his position on the carrier. 

The tube carrier is so contructed that a 
rotating anode tube can be used, if desired. 

The latest model has been greatly im- 
proved by a worm and sector device to 
control the tilting of the knee-rests. 

While the table is still new, sufficient 
experience has already been gained to show 
that with it examinations can be carried 
out with ease, satisfaction, and comfort to 
the patient never before realized. 
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A HOME MADE BUCKY POLYGRAPH 


By LOUIS NATHANSON, M.D., and M. MORRIS WITTENBERG 
From The Department of Roentgenology, ‘fewish Sanitarium and Hospital for Chronic Diseases 
BROOKLYN, NEW YORK 


EF HAVE been using a home made 

Bucky polygraph for the past year or 
so with excellent results. The cost is en- 
tirely that of a cut-out lead shield which 
can be obtained for approximately $3.50. 
No other apparatus is necessary except a 
wooden mask which is placed in the Bucky 
tray to permit the exact shifting of an 8 by 


Fic. I. 


10 or 10 by 12 inch film depending upon the 
size of the Bucky tray in use. 

A 14 by 17 inch piece of lead 1/16 inch 
thick, with a cut-out 337 by 4} inches di- 
rectly in the center, is placed between two 
layers of ray board with four rubber grips 
placed in the corners to prevent movement 
of the shield. The lead covers the entire 
shift of the film, and the cut-out is } inch 
less than the actual size of the cut-out on 
the film to allow for the distortion between 
the shield and film. The wooden mask must 
be made according to the size of the cassette 
and Bucky tray used. With the new type 
tray and an 8 by 10 inch film, we use the 


U-shaped mask with the dimensions de- 
scribed in Figure 1. This mask is turned 
once in the tray between the second and 
third exposures. In this way four 4 by 5 
inch cut-outs are obtained on an 8 by to 
inch film. 

Our procedure is as follows: The Bucky is 
first moved out of the field and the lead 


Shows the lead shield with cut-out and wooden mask. 


shield is placed so that the cut-out is cen- 
tered to permanent cross lines on the table 
(Fig. 2). The patient is then manipulated 
roentgenoscopically so that the part to be 
examined is visualized in the center of the 
opening. The fluoroscopic screen and tube 
are moved away and the Bucky tray and 
tube are centered to the same cross lines 
on the table top. The Bucky exposures are 
now made in the usual manner, shifting the 
cassette manually between each exposure. 
The wooden mask is turned as previously 
mentioned between the second and third 
exposure. 
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ic. 2. Showing shield centered to crosslines on table, also wooden mask and cassette in Bucky tray. 


ic. 3. Cassette and mask in trav. 


Fic. 4. Resulting roentgenogram showing four 
4 by ¢ inch studies on one 8 by 10 inch film. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


SKELETAL SYSTEM 


OprENHEIMER, A. Longitudinal fissures in the 
vertebral articular processes. 7. Bone & Foint 
Surg., April, 1941, 27, 280-282. 

Radiolucent lines are found in the neural arch 
and its processes due to persistence of cartilage 
and failure of union of parts arising from sepa- 
rate centers of ossification. These occur in the 
lamina, between the superior and inferior ar- 
ticular processes and at the ends of the inferior 
articular processes. The author found 4 pa- 
tients in whom a new type of fissuring was pres- 
ent. This was a longitudinal fissure which 
extended from the region of the isthmus in the 
longitudinal axis of the articular process down 
to the transverse fissure which was always 
found in association at the tip of the processes. 
The line was serrated and suggested fracture al- 
though none of the patients had suffered a 
severe trauma. The association of this type of 
fissure with transverse fissures at the tip of the 
processes suggests a developmental anomaly as 
the cause. 

The importance of these fissures lies in pos- 
sible erroneous interpretation as a fracture. 


R. M. Harvey. 


Die Perthessche Krank- 
heit als Erscheinungsform der Ermiidungs- 
und Abnutzungsreaktionen des Skeletts und 
ihre Abgrenzung gegeniiber den verschiedenen 
E:piphysenstérungen. (Perthes’ disease as a 
manifestation of a fatigue reaction in the 
skeleton and its differentiation from various 
epiphyseal disturbances.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, May, 1941, 63, 247-267. 
The osteochondritis deformans 

coxae juvenilis has been a mystery since the 

first descriptions by Perthes, Calvé, and Legg 

In IgI 


nature of 


\ true Perthes’ disease may be simu- 
lated by congenital epiphyseal disturbances and 
by changes occurring ina congenital dislocation 
of the hip which has been reduced. The faulty 
explanation of the pathogenesis of true Perthes’ 
disease has various causes. Symptoms appear 


rather late and are not severe so that only late 
stages are observed. The theories of trauma 
(Kappis) and embolism (Axhausen) as an ex- 
planation of the subchondral necrosis observed 
pathologically have not been generally recog- 
nized. Too often investigation has been confined 
only to the hip joint. The author regards the 
demineralization of the bone structure, the 
changes in the shape of the acetabulum, femoral 
neck and epiphysis as simultaneous and com- 
parable manifestations of a degenerative proc- 
ess. Illustrative of this viewpoint is the case of 
an eight year old boy who exhibited signs of 
wear and tear in the bone structure with in- 
sufficiency fractures in the upper tibia. A year 
later following a fall, a typical Perthes’ disease 
developed in the left femoral head where the 
bone structure had been shown previously to 
be quite normal. The basis for the general skele- 
tal disturbance was thought in this instance to 
be a dystrophia adiposogenitalis. Kohler’s dis- 
ease and Deutschlander’s disease are also local 
manifestations of a skeletal inferiority. The 
author has already described the small circular 
shadows which appear in the femoral neck 
during Perthes’ disease and which are believed 
to be cartilaginous nodules analogous to those 
seen in the spine in adolescent kyphosis. 

The author further relates certain hereditary 
and familial disturbances of the epiphyses to 
osteochondritis dissecans and to true Perthes’ 
disease regarding the deficiency of the bone 
structure as congenital in character in the for- 
mer two conditions and acquired in the latter. 
A close similarity also exists between the patho- 
genesis of the changes in the femoral head some- 
times observed following reduction of a con- 
genital dislocation and those in true Perthes’ 
disease, but in the latter by contradistinction 
there is a broadening of the femoral neck by 
periosteal overgrowth and an alteration of the 
bone structure which the author regards as the 
primary lesion in Perthes’ disease. He recom- 
mends that the hip be examined with the thigh 
in abduction and external rotation (Lauen- 
stein’s position) to detect the earliest changes. 


W. A. Evans, Fr. 
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BARBIERI, Arrico. Due casi di frattura del 
sopracciglio del cotile. (Two cases of fracture 
of the rim of the acetabulum.) Radio/. med., 
Jan., 1941, 28, 47-48. 


In a recent number of Radio/. med. a case of 


fracture of the rim of the acetabulum with sub- 
luxation of the femur was reported and the 
statement made that only about 70 such cases 
had been reported in the literature. 

The author thinks that this rarity is to a 
certain extent only apparent and due to the 
fact that physicians do not report it. A number 
of cases have been reported recently. As a rule, 
the injury is caused by automobile accidents, 
the blow which the patient receives on the knee 
when hurled against the front of the car by the 
sudden stopping of the machine being trans- 
mitted through the femur to the acetabulum. 

The author reports 2 cases, the first in a man 
of forty-seven who was struck in the left flank 
and hurled to his knees, the weight of the body 
falling on the right knee. He felt a violent pain 
in the right coxofemoral joint and could not 
rise to his feet. Roentgen examination showed 
that a large fragment was broken from the 
posterior border of the acetabulum with pos- 
terior subluxation of the head of the femur. 

The second case was in a man of thirty-seven 
who was struck in the back and fell to his knees 
with the trunk bent forward. Evidently the 
trauma acted indirectly on the left hip, prob- 
ably favored by defense movements on the part 
of the patient. The examination 
showed findings similar to those in the first 


case. 


roen tgen 


The interest of the cases, aside from their 
rarity, lies in the fact that they were not caused 
by sudden direct violence as in automobile ac- 
cidents, but slowly, and rather by the action of 
weight than that of acute violence. The proof 
of this lies in the fact that the patients were not 
injured in the part of the body that was struck. 

Diagnosis of these cases must be made solely 
by roentgen examination. Clinical diagnosis is 
wrong in go per cent of the cases. dudrey G. 
Morgan. 


ForRESTER-Brown, M. Slipping of the upper 
femoral epiphysis; end results after conserva- 
tive treatment. 7. Bone & Foint Surg., April, 
1941, 237, 256-262. 

The author reports a conservative method of 
treatment of slipping of the upper femoral 

epiphysis practiced in a series of 11 out of a 
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total of 22 cases treated with varying methods. 
In the earlier cases the author considered 
primary loosening of the fragment to be essen- 
tial and used Kirschner wire traction. However 
roentgenograms showed that the traction 
served only to pull the head of the femur below 
the acetabulum without changing the relation 
of the head to the neck. In the final 11 cases of 
the series the affected hip was brought into full 
internal rotation with the leg in extension and 
a plaster spica applied. The patient is allowed 
to walk as soon as the cast is dried and is 
roentgenographed again in three months. A 
lateral roentgenogram with the leg in the “‘frog”’ 
position is valuable to show the relation of the 
head to the neck. Plaster 
maintained until trabeculae 
strated crossing the epiphyseal line. 


immobilization is 

can be demon- 

The above-described conservative method of 
treatment does not carry the risk to life that the 
operative method of treatment carries and in 
addition does not have the possibility of dam- 
age to the articular cartilage. Although perfect 
anatomical reduction may not be obtained the 
author feels that functional results are good. 

In 19 of the 22 cases endocrine dysfunction 
was present and thyroid and whole pituitary 
gland were used as adjuncts to the manipula- 
tive procedure. The average resultant shorten- 
ing of the leg in this series was only one-half 
inch. Most of the cases occurred between the 
ages of twelve and sixteen. Two sets of roent- 
genograms included in the article to il- 
lustrate the good results obtained by this 
conservative method of treatment. The author 
concludes that early diagnosis is the really 
important measure. M. Harvey. 


are 


Carre, B., and W. B. Fractures 
in the neck of the femur in children with par- 
ticular reference to aseptic necrosis. ¥. Bone 
Foint Surg., April, 1941, 23, 225-239. 


This is a study of fractures in the femoral 
neck in 10 children. This fracture is rare in 
children and usually occurs at the cervicotro- 
chanteric junction. Satisfactory reduction 1s 
more difficult than in adults and the incidence 
of aseptic necrosis higher. The authors found 
that traction and abduction combined are nec- 
essary for reduction and its maintenance. In 
some Cases tenotomy may be required of the 
adductor group in order to secure complete 
abduction. Various methods of traction were 
used. Three patients had open reductions. 
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The next problem after that of reduction and 
its maintenance is that of aseptic necrosis. The 
authors advise avoidance of vigorous manipula- 
tion in the primary reduction and a long period 
of freedom from weight bearing as aids in pre- 
vention of this complication. Aseptic necrosis 
occurred 1n 33-3 per cent of their cases. Wolcott 
has shown that the pattern of vascular anasto- 
mosis in the hips of children up to ten to thir- 
teen years of age differs from that in adults in 
80 per cent of cases. In adults the capsular ves- 
sels enter in two groups at the postero-inferior 
and postero-superior juncture of the cervico- 
trochanteric region and anastomose with the 
nutrient and ligamentum teres vessels. In 20 
per cent of adults the ligamentum teres vessel 
is absent and in all children up to the age of 
eleven to thirteen this vessel is not patent be- 
yond the fovea. At this age the nucleus of the 
head is well formed. 

The authors feel that this lack of anastomosis 
of the capsular vessels and the vessel of the 
ligamentum teres is a factor in the production 
of aseptic necrosis in children, as a complica- 
tion of fractures of the hip.—-R. M. Harvey. 


Baker, L. D. Spontaneous fracture of the fem- 
oral neck following irradiation. 7. Bone & 
Foint Surg., April, 1941, 2}, 354-358. 
The first reports of this entity were published 

in 1926. No report of this entity appeared in 

the American literature until 1936. Pathologi- 
cal studies in these reports revealed oblitera- 
tion and sclerosis of the vessels, increase in fatty 
marrow between narrowed trabeculae, bone 
absorption, lack of new bone formation and no 
evidence of metastasis at the fracture site. 
Most of the reported cases have no history of 
trauma. Pain preceded the occurrence of frac- 
tures by seven months on the average. Callus 
formation is not likely but sufficient fibrous 
union may occur to permit partial return of 
function. Treatment is not yet standardized. 
The authors report a case in a fifty-nine year 
old female who was treated for carcinoma of the 
cervix with 400 kv. at 70 cm. target-skin dis- 
tance; 3,000 roentgens, as measured in air pre- 
sumably, was the dose to each of two anterior 
and posterior portals, 10X15 cm. The filter was 
4mm. of copper. The total dosage was admin- 
istered in three weeks with daily treatments. 

Approximately six weeks later 4,500 mg-hr. 

of radium was given with intrauterine and in- 

travaginal applicators; 2,500 mg-hr. was given 
through a vaginal applicator. 
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Six months later the patient first complained 
of hip pain. Five months later a film revealed 
an incomplete fracture of the femoral neck. The 
patient was advised to remain in bed for two 
weeks and return for another roentgen exam- 
ination in four weeks. She returned in two 
months and at this time the fracture was com- 
plete. There was some absorption of the neck 
and upward riding of the shaft. There was no 
evidence of metastasis.—R. M. Harvey. 


Kutowskl, J., and Luck, J. V. Microscopic 
changes after internal fixation of transcervi- 
cal fracture of the femur. 7. Bone & Foint 
Surg., Jan., 1941, 23, 17-22. 


The authors state that pathological changes 
and resistance to former methods of treatment, 
peculiar to intracapsular fracture of the hip, 
account for the widespread acceptance of the 
principles of internal fixation now in vogue. 
Despite the interest evinced in these injuries 
there are, in the literature, very few complete 
pathological studies of the fracture site so 
treated. They describe the microscopic find- 
ings in such a postmortem specimen. It was 
obtained from an elderly woman fifty-two days 
after injury, and forty-three days after trans- 
fixation by Smith-Petersen nail. Death was 
probably due to a cardiovascular complication. 

The several features which were outstanding 
on the basis of their microscopic examination 
were: 

1. The simplicity of and the rapid progress 
made by the healing process. 

The absence of cartilage from the healing 
process at the fracture site. 


te 


. 


The absence of subperiosteal reaction or 
peripheral callus. 

4. The minimal evidence of trauma inflicted 
by the insertion of the pin. 

The minimal reaction of the tissues to the 
presence of the pin. 

6. The absence of significant osteoporosis, 
and the apposition of new bone on trabec- 
ular surfaces at such an early period after 
fracture. 


. 


They believe it is quite clear from the study 
of their specimen that any method of internal 
fixation which meets mechanical requirements 

such as good reduction, elimination of shear- 
ing stress at the fracture site, and adequate 
fixation of fragments which are and remain in 
an excellent state of nutrition—will result in 
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bony union much sooner than has been gener- 
ally appreciated in the past.—R. S. Bromer. 


Scu1nz, Hans R. Aussen- und Innenrota- 
tionsbruch des Unterschenkels. (External and 
internal rotation fracture of the tibia.) Fort- 
schr. a. d. Geb. d. Réntgenstrahlen, March, 
1941, 63, 163-167. 


In 1899 Zuppinger described the roentgen 
appearance of fractured lines in the tibia and 
reported 23 cases of torsion fracture, 22 of which 
were due to external rotation of the foot, and 
only 1 to internal rotation. These screw-shaped 
fracture lines run from the lower medial to the 
upper lateral aspect in the external rotation 
fracture, and the distal fragment tends to be 
displaced laterally followed by contraction of 
the muscle and overriding of the fragments. In 
recent years there has been a marked increase 
in torsion and spiral fractures, both internal 
and external varieties, in the Ziirich Surgical 
Clinic attributed to the increase in transporta- 
tion accidents and sport mishaps, particularly 
in skiing. One should not attempt to correct the 
rotation of the fragments except when strong 
traction has been applied; in other words, 
it should not be done by first aid workers as 
the deformity is increased sometimes with the 
interposition of soft parts between the frag- 
ments and correction in hospitals is made 
more difficult. A review of present day frac- 
tures shows that those due to external rota- 
tion will predominate but only by a ratio 
of 2:1 over those due to internal rotation. 
In adults the fibula is usually involved, near 
the head in the external rotation fracture and 
about the malleolus when the foot is inter- 
nally rotated. The same principles apply to tor- 
sion fractures involving the other long bones. 


W. A. Evans, Fr. 


Kunke, J. Zur Frage der Osteochondritis dis- 
secans patellae. (The question of osteochon- 
dritis dissecans of the patella.) Fortschr. a. d. 
Geb. d. Rintgenstrahlen, March, 1941, 63, 176 
150. 


Osteochondritis dissecans most commonly in- 
volves the knee at the medial aspect of the in- 
ternal femoral condyle. Involvement of the pa- 
tella has apparently not been described in the 
literature. The author observed one case in- 
volving a question of compensation where there 
was a lesion in the central posterior area of the 
patella. The patient was a sixty-nine year old 
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woman who injured her knee in a fall in Janu- 
ary, 1938. It*was somewhat painful, but no 
swelling appeared until a few weeks later. In 
July, 1939, an examination disclosed crepitus 
and some effusion. Roentgen studies revealed 
lipping on the tibial spine and an indistinctness 
in the outline of the patella with a loose bone 
fragment the size of a bean at the lateral aspect 
of the upper pole. In the oblique and lateral 
views made in July, 1940, another partially de- 
tached fragment was seen at the posterior sur- 
face. The first fragment was regarded as the re- 
sult of a dissecting inflammatory process. The 
interval between the injury and the swelling 
seemed to exclude a traumatic basis and the ap- 
pearance was not that of a bipartite patella in- 
asmuch as the general contour of the patella 
was not maintained and the patella of the other 
knee was not- bipartite. The conclusion is 
reached that the case represents an osteochon- 
dritis dissecans of the patella with detachment 
of two loose bodies and that the whole process is 
non-traumatic in character.-W.. 4. Evans, yr. 


Witm. Gasbildung im Gelenkspalt, 
ein rontgenologisches Distorsionszeichen. 
(Gas formation in the joint space, a roent- 
genological sign of distortion.) Fortschr. a. d. 
‘Geb. d. Réntgenstrahlen, Jan., 1941, 63, 47~§0. 


It has been repeatedly demonstrated that the 
true capillary joint space between the articular 
cartilages may be seen as a narrow sickle-shaped, 
clear zone. This has been most often observed in 
the knee and shoulder joints. Various explana- 
tions have been given, such as an abnormal 
thickening of the articular cartilage, fatty infil- 
tration of the synovia, enlargement of the joint 
space, or a particularly favorable projection of 
the ray, but none of these is without objection. 
The phenomenon has been observed in normal 


joints and in those subject to arthrosis defor- 


mans and ligamentous injury. The true expla- 
nation came from the systematic researches of 
Magnusson and later Nordheim, who showed 
that the space could be demonstrated, espe- 
cially in children, by traction on the joint, i.e. 
by decreasing the internal pressure and releasing 
gas from the synovial fluid. Thus the observa- 
tion of gas in a joint is always abnormal and in- 
dicates some distorsion. Six cases encountered 
in a short period by the author are reported. 
Five patients had experienced minor injuries to 
the shoulder and the roentgen examination a 
short time later revealed gas in the joint. Con- 
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trol studies a few days later in 3 cases showed a 
disappearance of the gas. Gas formation was also 
observed in the knee of a sixteen year old boy 
following a minor injury and this disappeared in 
a few days. As Nordheim has pointed out, the 
phenomenon will also disappear if an effusion 
occurs. In arthrosis deformans and old liga- 
mentous injuries the irregularities of the car- 
tilaginous surfaces and the weakness of the liga- 
ments make it possible for even slight traction 
to reveal the true articular Ww. we 
Evans, Fr. 


space. 


Fapio. Lussazione del ginocchio (tibia 
in dietro) da causa indiretta. (Luxation of the 
knee—-tibia inward—from indirect causes.) 
Radiol. med., Jan., 1941, 28, 46-47. 

A man was thrown into the sea by an explo- 
sion and when he reached land after swimming 
about 300 meters he found that the right leg no 
longer had its normal relation to the thigh but 
lay transversely across the knee of the opposite 
side. The leg was reduced to normal position 
and a plaster cast put on. After forty-eight 
hours when he reached a naval hospital the toes 
of the right foot were cold and insensitive. The 
plaster cast was taken off and the leg placed ina 
metal trough. Roentgen examination showed a 
luxation of the knee with the tibia turned in- 
ward. As the nervous and circulatory conditions 
of the leg did not improve, not even with the leg 
in flexion, the only position in which the luxa- 
tion remained reduced, the thigh had to be am- 
putated at the lower third. 

The interest of the case lies in the fact that 
there was no sign of direct violence on the leg or 
thigh. The author believes that when the man 
was thrown into the water the right leg was 
caught temporarily in some way so as to cause 
a distorsion or subluxation of the knee, which in 
the effort of swimming to shore was aggravated 


until the luxation became complete.— Audrey 
G. Morgan. 

GENERAL 
Mitani, EvucGenio, Origine—sviluppo—avve- 


nire dell’insegnamento universitario della ra- 
diologia. (Origin, development and future of 
the university teaching of radiology.) Radiol. 
med., Feb., 1941, 28, 65-77. 


The author, who is the director of the Insti- 
tute of Medical Radiology of the University of 


Rome, reviews the beginnings and progress of 


the university teaching of radiology in Italy, 
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paying special tribute to Ghilarducci and Busi 
who were leaders in this work. 

He points out the possibilities in the future 
development of this teaching, and shows that ra- 
diology must not be taught simply as a specialty 
in the narrow sense of the word but that it must 
be considered as a universal science and a cul- 
tural study of the greatest value. The student 
must learn not only the technique of making 
roentgenograms but he must be made thor- 
oughly conversant with the fundamentals of ra- 
diology and must understand the new anat- 
omy and the new physiology that have been 
created by the development of radiology and 
understand the possibility that roentgen and 
radium rays may even produce changes in the 
chromosomes such as to cause mutations in the 
race. The future development of this science of- 
fers almost unlimited possibilities for the ad- 
vancement of medical and biological knowl- 
edge.—Audrey G. Morgan. 


Bapver, Exuis R. Sarcoid. Radiology, Oct., 1940, 

35> 482-485. 

Sarcoid is a chronic infectious granuloma, the 
cause of which is unknown. Histologically it re- 
sembles tuberculosis but all tests for this dis- 
ease, including animal inoculation, have proved 
negative. It has also been thought to be an 
atypical Hodgkin’s disease. 

Two cases, both in white males twenty years 
of age, are described and illustrated with roent- 
genograms and photomicrographs of the histo- 
logical findings. They complained of enlarged 
glands and loss of weight. A gland excised from 
the groin and examined histologically was vari- 
ously reported by different observers as endo- 
thelioma, tuberculosis, benign granuloma and 
sarcoid. Roentgen examination showed in- 
creased peribronchial tissue and floccular de- 
posits in the lung tissue. One of the patients was 
followed up for two years and showed a rapid 
return to normal. The chest is not entirely clear 
but the patient is well clinically. In both cases 
diagnosis was based on biopsy findings, roent- 
genograms and clinical observation of the course 
of the disease. 

In the discussion, Dr. Doub said that this dis- 
ease was originally reported as a skin disease. 
When there are skin lesions they are in the form 
of small or large nodules or infiltration. If pres- 
ent they clinch the diagnosis in many cases. 
Many diseases have been considered the cause 
of this condition—even leprosy. Dr. Doub de- 
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scribed 2 cases in 1928 and had a letter from a 
man in South American saying they were not 
sarcoid but leprosy. The smears had been care- 
fully examined for leprosy, however, with nega- 
tive results. Darier-Roussy studied the tuber- 
culous nature of the disease and while he could 
never demonstrate tubercle bacilli he did have 
positive results after several passages through 
animals. The disease may be caused by a filtera- 
ble virus. As little is known about treatment as 
about etiology. dudrey G. Morgan. 


ROENTGEN AND RADIUM 
THERAPY 
Catpwe Lt, Guy A. Treatment of gas gangrene 
experimentally produced. 7. Bone S Foint 
Surg., Jan., 1941, 23, 81-85. 
Caldwell attempted to produce experiment- 
ally, in guinea pigs, the counterpart of a com- 


pound fracture infected with a lethal number of 


Welch’s bacilli, and to treat these in some of the 
various ways suggested by clinical and labora- 
tory observations. 

Débridement of the wounds followed by im- 
plantation of 15 to 30 milligrams of sulfanilam- 
ide crystals and closure resulted in the survival 
of only 4 of 19 animals. 

Débridement and irrigation of similar wounds 


left open, and followed by the administration of 


so milligrams of sulfanilamide intraperitoneally 
every six hours, resulted in the survival of 7 of g 
animals. 

Débridement and irrigation of such wounds 
followed by implantation of zinc oxide paste 
and suture of the wounds resulted in the sur- 
vival of 4 of § animals. 

Wounds similarly produced and sutured and 
treated with roentgen rays in varying doses at 
different intervals were followed by death in 7 
of 10 animals. 

As far as can be determined by experiments 
in which a crude counterpart of a compound 
fracture infected with Welch’s bacillus had been 
produced in the thighs of guinea pigs, Caldwell 
considered the following observations correct: 

1. Sulfanilamide crystals implanted in such 
infected wounds after débridement seldom con- 
trol or prevent the development of gas gangrene. 

2. Administration of large doses of sulfanil- 
amide by intraperitoneal injection after the 
wound has been debrided, irrigated, and left 
open precludes the development of gas gan- 
grene in a high percentage of cases. 

3. Implantation of zinc peroxide paste in de- 
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brided wounds prevents the development of gas 
gangrene in most instances. 

4. Roentgen treatment has no effect upon the 
progress of a fulminating type of gas gangrene, 
but does bring about some localization of the 
process when given one to two hours after inoc- 
ulation, and when the animals survive forty- 
eight hours or longer. 

5. The bacteriostatic effect of sulfanilamide 
upon Welch’s bacillus injected into the ab- 
domen is not duplicated when the same organ- 
isms are planted in traumatized muscular tis- 
sue. 

6. Further experiments should be carried out 
to confirm these conclusions, and others to as- 
certain whether combinations of zinc peroxide 
paste in the wound and sulfanilamide given 
orally or intraperitoneally may not be more ef 
fective than either of them alone.—-R. S. Bro- 
mer. 


Merritt, FE. A., and Cautk, M. X-ray 
therapy of hyperparathyroidism. Radiology, 
Oct., 1940, 35, 477-481. 


There are three forms of bone disease caused 
by hyperparathyroidism: cystic fibrous osteitis, 
the osteoporotic form with decalcification of the 
benes and the metastatic form in which calcium 
is deposited in the soft tissues, particularly the 
kidneys, in the form of calculi. 

In this article the authors consider only the 
osteoporotic form in the spine. The patients 
have intense pain in the back, weakness and loss 
of weight. The blood picture is that of a sec- 
ondary anemia. The spine shows demineraliza- 
tion of bone, collapse of the bodies of the verte- 
brae and the typical fish-tail appearance. There 
are varying degrees of kyphosis and scoliosis. 
The therapeutic test of irradiation of the para- 
thyroids may be used in confirming the diagno- 
sis. 

Since 1932 the authors have treated 14 such 
cases by the following general method: 220 kv., 
20 ma., 50 cm. focal-skin distance, 2 mm. cop- 
per filter and a field measuring 8 X10 cm. over 
the front of the neck from the hyoid bone to the 
upper mediastinum. For the first series a total 
dose of 1,000 r, measured in air, is given in five 
to ten days. It may be necessary to repeat this 
series once or twice at six week intervals. The 
supplemental use of calcium and vitamins has 
proved of little value. 

A case is reported in which the patient, a 
woman of sixty-five, was relieved of intense 
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pain and restored to normal weight and 
strength. Recalcification occurs slowly if at all 
and existing deformities are not corrected. 

In the discussion Dr. Clark said he had a great 
deal of trouble in convincing clinicians that the 
pain and spinal deformities in such cases are 
caused by hyperparathyroidism. The relation- 
ship of cystic fibrous osteitis and some of the 
osteomalacias to hyperfunction of the parathy- 
roids should be better known. Some forms of 
arthritis also seem to be caused by hyperpara- 
thyroidism. He described a case in a girl nine 
vears of age who had a history of several frac- 
tures of the femur and multiple bone lesions 
elsewhere in the body. She was given roentgen 
treatment and has not had a fracture for five 
years. 

Dr. Friedman said that the hyperfunctioning 
thyroid and pituitary are much more sensitive 
to irradiation than the normal glands. It would 
be interesting to find out whether this is also 
true of the parathyroids. Hyperparathyroidism 
has one constant finding—a high phosphatase 
content in the blood. This was not demon- 
strated in the case reported by Dr. Caulk nor 
was any roentgen evidence of healing after ir- 
radiation given. He doubts whether this case 
was one of hyperparathyroidism. 

Dr. Norton asked what might be expected of 
roentgen treatment of urinary calculi caused by 
hyperparathyroidism. 

Dr. Caulk, in closing, said he had had no ex- 
perience in treating this form of kidney calculi. 
He said that unfortunately he had not been able 
to make determinations of phosphatase or blood 
calcium in his case but there are cases of cystic 
fibrous osteitis with normal blood calcium. The 
condition described in his case does exist, how- 
ever, and it is known empirically that it can be 
relieved by roentgen treatment.—Audrey G. 
Morgan. 


SUNDERLAND, DouG as A., and BINKLEy, J. 
SAMUEL. The use of zinc peroxide in infected 
tumors and radiation necrosis. Radiology, 
Nov., 1940, 375, 606-615. 


The mouth contains many bacteria which un- 
der ordinary conditions are harmless sapro- 
phytes, but when the tissues are diseased they 
may cause serious infection. Zinc peroxide has 
been found useful in treating such infections oc- 
curring in ulcerated tumors or in post-irradia- 
tion or post-surgical infections. It releases oxy- 
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gen slowly and is therefore useful in treating an- 
aerobic infections. 

The authors discuss 52 cases in which this 
method has been used. Seven of the cases are 
described in some detail. In some cases the good 
effects were strikingly sudden, in others slower. 
In all cases there was a rapid decrease of the dis- 
agreeable odor and in two or three days clean 
granulations appeared and the swelling and in- 
flammation subsided. 

The zinc peroxide is heated for four hours at 
140° F. It remains active at least three weeks. 
When it is to be used the activated powder is 
mixed with water to form a suspension the 
thickness of 40 per cent cream. If the area to be 
treated is on the surface it is coated with the 
suspension and covered with gauze soaked in it, 
and sealed off with vaseline gauze or boric oint- 
ment strips. When it is used inside the mouth it 
is introduced into the lesion with a Kaufmann- 
Luer syringe and gauze packing or a sponge 
soaked in zinc peroxide suspension placed over 
it. Vaseline gauze is used to pack off the treated 
area. Ordinarily the dressings are left in place 
twenty-four hours if the type and location of 
the lesion make this possible. 

Postoperative infections in non-irradiated 
tissue respond more readily than cases of radia- 
tion necrosis. The authors now use zinc peroxide 
as a prophylactic after operations inside the 
mouth.— Audrey G. Morgan. 


KapLan, Ira I. Radiation therapy of diphtheria 
carriers. Radiology, Oct., 1940, 75, 425-429. 


The treatment of diphtheria carriers has to be 
considered in the control of this disease. These 
individuals are immune but carry virulent 
bacilli. A carrier may be defined as a person who 
harbors virulent bacilli for a period of more 
than twenty-one days after his illness. 

The New York Department of Health has 
found that the best way to treat these carriers is 
with roentgen irradiation: 180 to 200 kv., 0.5 
mm. copper plus I mm. aluminum filter, 40 to 
50 cm. distance, through fields 8 by 10 or 9 by 
12 cm. in size. Both sides of the neck are treated 
the same day and the rays directed through the 
tonsils. The dose is 150 r per field per treatment, 
and three treatments are given one week apart. 
The treatment was immediately effective in 10 
out of 11 cases treated and delayed relief was 
obtained in the other. 

In the discussion Dr. Stevens said that they 
had little diphtheria in Detroit but he had seen 


956 


enough of the roentgen treatment of infections 
in general and diphtheria carriers in particular 
to warrant his endorsing this treatment for 
diphtheria carriers. The original successful 
work, however, was done with low voltage, 8§ to 
go kv. 

Dr. Bopp said that two points should be re- 
membered in regard to the treatment of diph- 
theria carriers: first, that not all diphtheroid or- 
ganisms are pathogenic and virulence tests 
should be made to determine whether the car- 
riers need treatment, and second, that more 
than one culture is necessary to determine 
whether a carrier is free of diphtheroid bacilli. 
Generally three cultures are considered neces- 
sary. Few patients of this kind are seen at the 
Mayo Clinic. They have been treated with 135 
kv., using the same general plan of treatment as 
that described by Dr. Kaplan.—Audrey G. 
Morgan. 


PraHLer, Georce E. Treatment of cancer of 
the lip and mouth. Radiology, Nov., 1940, 35, 
598 605. 


In spite of the great progress that has been 
made in treating cancer of the lips and mouth 
the greatest hope lies in prevention. There are 
many precancerous lesions that can be recog- 
nized by the patient himself, such as erosion, fis- 
sure, papilloma, leukoplakia, swelling or indu- 
ration, ulceration or a lump. Any person with 
such lesions should go at once to a physician, 
and general practitioners should learn to know 
the possibility of such lesions developing into 
cancer. Any fever blister that does not heal in 
two weeks should be examined by a physician 
skilled in the diagnosis of cancer. Every physi- 
cian should examine the mouth of every one of 
his patients every time he sees them. An erosion 
may disappear after the application of silver 
nitrate; but silver nitrate if used too long may 
cause cancer and therefore it should not be used 
for more than two weeks. The more the early 
signs and symptoms of early cancer are talked 
about and emphasized the less late cancer there 
will be to treat. Many of these early lesions and 
even more advanced cancers of the lip can be re- 
moved successfully by electrosurgery. Very ad- 
vanced cases can be treated by the surface 
application of radium. The author has had 98 
per cent five year cures in lesions up to 1.5 cm. 
in diameter, 68 per cent in larger ones and 48 
per cent in those with palpable lymph nodes. 
These are better results than can be obtained by 
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block dissection. Moreover the fear of surgery is 
one of the things that keeps cancer patients 
from coming for treatment early. 

Cancer of the mouth is always serious because 
metastasis is apt to occur early and may be ex- 
tensive. Treatment is by irradiation, the tech- 
nique depending on the size and location of the 
tumor. Not only the primary lesion but also the 
regional lymph nodes should be irradiated. 
Audrey G. Morgan. 


Lyte, Francis M. Radiation treatment of 
ganglia of the wrist and hand. ¥. Bone & 
Foint Surg., Jan., 1941, 27, 162-163. 


Ganglia occurring about the joints, and those 
involving tendon sheaths, are embarrassing de- 
formities, and may cause pain and weakness of 
the joint. Some patients prefer prompt treat- 
ment. The ganglia may develop after injuries 
such as sprains, or insidiously without known 
trauma. Lyle treated 21 patients by radiation 
therapy and 6 of these have been followed for 
five years. All but two of the tumors were lo- 
cated in the wrist. The two exceptions were in 
the tendon sheaths of the thumb and first fin- 
ger. Of the 21 patients, 18 complained of pain, 
14 of the presence of the tumor, and 11 of weak- 
-ness of the joint. 

The size, duration and previous treatment of 
the tumor generally dictated the number of 
roentgen treatments required to relieve the 
symptoms. Fight patients received only one 
treatment; one received and another 
eight; the average number was nearly three. Of 
8 patients who received one treatment, § were 
relieved of symptoms and 3 failed to return. 
Questionnaires answered stated that 1 of the 3 
was not helped, but that the other 2 were 
slightly benefited by the treatment. Lyle gives 
the dosage as 1.§ erythemas immediately over 
the tumor. The patients were told to return in 
one month. If the tumor disappeared and all 
symptoms were relieved, one treatment was 
considered sufficient. While the tumor persisted 
1.§ erythemas was given each month until re- 
sults were obtained. He states that if more than 
five treatments are necessary, the interval be- 
tween treatments must be more than one 
month. The tumor in the cases requiring seven 
and eight treatments gradually decreased in 
size, and increased in resistance to palpation. 
The actual process was one of fibrosis and de- 
struction of endothelial secreting cells. 

Seventeen, or 81 per cent, of the tumors dis- 


seven 
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appeared; 14, or 78 per cent, of those complain- 
ing of pain were relieved; and 9g, or 82 per cent, 
of those complaining of weakness had normal 
return of function in the joint. In general, 17 
had good results; | was improved, 2 were not 
improved, and 1 was not heard from. 

Lyle believes that this method of treatment is 
superior to the various procedures used in the 
past and warrants a more extensive use. The 
advantages claimed for roentgen therapy over 
other procedures are: (1) a higher percentage 
of cures; (2) there is no resulting scar; (3) hos- 
pitalization is not required.—R. 8S. Bromer. 


Epmunp P., and Metnick, PERRY 
J. Pre-operative irradiation in carcinoma of 
the breast. Radiology, Oct., 1940, 35, 430 
438. 

Many clinical studies of carcinoma of the 
breast have been published but few histological 
studies. One school of writers has recommended 
a long interval between preoperative irradiation 
and operation, as long as two or three months, 
to allow of fibrosis and crushing of tumor cells 
by scar tissue. Another recommends a short pre- 
operative irradiation period of ten days to two 
weeks, followed immediately by operation. 

The authors have made a histological study 
of 21 cases of human cancer of the breast in 
which doses of 1,200 to 4,500 r were given over 
periods of from eleven to forty-nine days. They 
were operated on one to forty-five days after the 
end of irradiation. The findings in these cases 
are compared with those in 300 cases of trans- 
plantable rat tumor and photomicrographs of 
the comparative findings given. 

They conclude from this work that the right 
interval between irradiation and operation lies 
between the extremes mentioned above. Frac- 
tional irradiation acts on human cancer of the 
breast in two ways. At first it produces a simple 
radionecrosis of sensitive cells and later from 
damage to their chromosomes the less sensitive 
cells form giant cells which fail to survive and 
often degenerate by calcification of their nuclei. 
Damage to the tumor bed and necrosis does not 
occur under the usual fractional irradiation. 

Therefore the best procedure is to give irra- 
diation for four or five weeks in order to reduce 
the viable tumor cells to a minimum. Surgery 
done within two or three weeks after irradiation 
has the advantage of working in such tissue. 
Healing is more rather than less prompt in ir- 
radiated patients. If operation is delayed for 
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four weeks the cancer begins to proliferate 
again from the surviving tumor cells some of 
which remain in at least go per cent of irra- 
diated breast cancers. Therefore as fractional 
irradiation does not cause obliteration of blood 
and lymph vessels, operation should be per- 
formed before such proliferation begins. 

In the discussion Dr. Pfahler emphasized the 
great value of this histological work. He said, 
however, that the damage to the cancer cells 
occurs before it is visible microscopically and 
therefore he does not think it necessary to wait 
for more than a week after irradiation to op- 
erate. The dose he gives is between goo and 
1,200 r. That does not destroy cancer. It merely 
destroys the more sensitive, therefore the more 
malignant cells and the others, of Grade 1 or 2 
malignancy may be removed by the surgeon. 
His five year recovery record with this method 
shows about $5 per cent recovery in cases with 
involvement of the axillary glands. That is 
about twice as high as can be obtained with sur- 
gery alone.—Audrey G. Morgan. 


Warson, E. M., and Hercer, C. C. Carcinoma 
of the bladder; correlation of the pathological 
and clinical data as a basis for treatment. 7. 
Urol., March, 1941, 45, 331-336. 


Four hundred and forty-five cases of primary 
epithelial tumors of the bladder form the basis 
for this study. They were divided into three 
groups histologically: papillary carcinoma, non- 
infiltrating; papillary carcinoma, infiltrating; 
and non-papillary solid infiltrating carcinoma. 

One hundred and three cases came under the 
heading “papillary carcinoma, non-infiltrat- 
ing.’ The sessile and pedunculated forms were 
encountered. Recurrence was common after ap- 
parent destruction. Single small lesions were 
treated with transvesical electrocoagulation. 
Multiple or large single tumors were treated 
with 200 kv. deep therapy, externally; two to 
four fields were used, daily doses ranging from 
125 to 400 r as measured with backscatter. 
When 125 r per field was used 3,000 to 5,000 r 
total was administered to each field. When 400 r 
daily dosage was applied the total dosage to 
each field was limited to 2,800 r. The former 
treatment stretched out over two to three 
months and was only used where the entire 
bladder was filled with multiple papillary 
growths of low malignancy. External treatment 
was not pushed to the point of complete disap- 
pearance of the growth since this would result in 
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irreparable damage to the normal structures. 
However, there was usually sufficient regression 
to permit transurethral coagulation. Radium 
implants were used only with great caution be- 
cause of fear of radium ulcers. 

One hundred and sixty-nine cases fell in the 
group labelled “‘papillary carcinoma, infiltrat- 
ing.’’ Single small lesions were treated by coagu- 
lation and radon implantation. In large lesions 
the McCarthy electrotome and radon implan- 
tation of the base were used. When too large for 
transurethral treatment a preliminary course of 
external irradiation was used before coagula- 
tion. External irradiation was not as effective in 
the infiltrating type of tumor and interstitial ir- 
radiation was required. 

One hundred and three cases were classified 
as “‘non-papillary solid infiltrating carcinoma.” 
These tumors showed a tendency to epithelial 
pearl formation and were usually single. Exter- 
nal irradiation was almost without value in this 
class, except for the control of hemorrhage. 
Transurethral radon implants were used in the 
smaller tumors. In the larger tumors wide- 
spread infiltration of the bladder wall was usu- 
ally present and the tumor occurred on the floor 
of the bladder where segmental resection was 
not possible. In the female, radium element 
needles introduced through the anterior va- 
ginal wall produced good results. Four to five 
needles with 0.6 mm. platinum filtration, and 
containing 3 mg. of element each, were intro- 
duced at I cm. intervals and left in situ for six to 
seven days. This gave a dose of 2,000 mg-hr. 

In 179 cases of the papillary type treated 
prior to 1936 a 28 per cent five year survival was 
obtained. In the solid tumors a 12 per cent five 
year survival was obtained. In the papillary 
cases treated subsequent to 1935 disappearance 
of the tumor has occurred in 43 per cent of the 
cases for one to four year periods.—-R. M. Har- 


vey. 


Co.sy, F. H. Evaluation of the supervoltage 
treatment of bladder tumors. 7. Uro/., 
March, 1941, £5, 337-341. 


Because of high intensity with his million volt 
roentgen unit the author has been able to use a 
long target-skin distance and obtain a depth 
dose of §0 per cent in the center of the average 
sized pelvis. Scattered radiation is reduced by 
using smaller portals. The average wave length 
of radiation obtained was similar to that ob- 
tained from radium filtered with 2 mm. of lead. 
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Skin reaction is no longer the limiting factor in 
treatment but: bladder and intestinal tolerance. 
The author’s present technique is to deliver 
7,000 to $8,000 r witha daily dose of 400 r to each 
of three pelvic portals, 12 by 12 cm., anterior, 
posterior left oblique, and posterior right 
oblique. An additional 3,000 r may be given 
three weeks later if cystoscopy shows tumor re- 
gression. Individual tolerance, tumor regression, 
and biopsy reports govern further treatment. 

This treatment is well tolerated. Roentgen 
sickness rarely occurs, bladder and rectal symp- 
toms are common but not serious. Only tumors 
too extensive for surgical removal were treated. 
The best response was obtained in epithelial tu- 
mors with rapidly growing undifferentiated 
cells. In 50 per cent of cases treated with super- 
voltage radiation marked regression of the tu- 
mor took place. In one-third of the cases the 
tumor apparently disappeared. 

In the author’s experience response was much 
better to supervoltage irradiation than with 
lower voltages. Tumors which have disappeared 
grossly frequently recurred.: Recurrences are 
more resistant to treatment. Results do not jus- 
tify the belief that this treatment is curative. 


R. M. Harvey. 


Naeceul, F. D. Epithelioma of the penis. 7. 
Urol., Feb., 1941, £5, 202-215. 


Carcinoma of the penis is said to constitute 2 
per cent of all carcinomas in the male. The most 
important single cause is balanitis. Circumci- 
sion of male infants is a valuable prophylactic 
measure, since the disease is rarely found in the 
circumcised. Leukoplakia, chronic irritation, 
venereal diseases and trauma are other causes. 
The age incidence is the same as in other can- 
cers. 

Histologically the papillary and infiltrating 
types are found. The former is the commonest 
type and originates on the glans. They are usu- 
ally highly malignant. Metastatic sites are the 
superficial and deep inguinal nodes, the external 
iliac nodes in the pelvis, and the liver. Only 50 
per cent of palpable glands are malignant, 
which is of importance for the question of node 
dissection. Symptoms include preputial drain- 
age, pain and itching, bleeding, urinary ob- 
struction and glandular enlargements. The di- 
agnosis should not be difficult and in doubtful 
cases may be confirmed by aspiration biopsy. 

Treatment includes surgery, electrosurgery 
and radiotherapy. Plastic penile amputation ts 
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advocated with block dissection of malignant 
nodes at a later date, when the possibility of in- 
flammation has been ruled out by increasing 
size and failure of regression. Such a conserva- 
tive plan reduces the mortality markedly. 
Pfahler, Widmann and others recommend elec- 
trocoagulation of the primary lesion. In small 
lesions the Memorial Hospital uses radon 
plaques filtered with gold in 2 mm. brass cap- 
sules for a dosage of 1,400 mc-hr. per sq. cm. 
Roentgen therapy appears ineffective for the 
following reasons: radioresistance of the tumor, 
complicating infection, poor tolerance of radia- 
tion by the moist skin and resistant fat depots 
around the nodes. 

The poor results in this carcinoma are due to 
delay in seeking treatment, the average interval 
being fourteen months. In the author’s series of 
28 cases there was an 18 per cent three year sur- 


vival.-R. M. Harvey. 


MISCELLANEOUS 


GILARDONI, ArTURO. Accorgimenti e osserva- 
zioni pratiche per ottenere dei buoni radio- 
grammi. (Technical details and practical sug- 
gestions for obtaining good roentgenograms. ) 
Radiol. med., Feb., 1941, 28, 99-108. 


The author holds that the majority of failures 
to obtain good roentgenograms are not due to 
poor function of the apparatus used but to in- 
correct photographic methods. He thinks that 
go per cent of the failures are due to overexpo- 
sure from too high tension or underdevelop- 
ment. In case of failure another attempt should 
be made, decreasing tension by 10 kilovolts and 
using a fresh and warm developer and prolong- 
ing the time of immersion in the bath. 

Two tables are given showing exposure times 
for different parts of the body in individuals of 
average weight, height and thickness of the 
parts. One of them is valid for high-power ap- 
paratus with highly charged tubes and the other 
for low-power apparatus and tubes with a low 
charge. With increasing thickness of the parts 
an average increase of 2.5 kv. is necessary for 
every increase in thickness of 1 cm. An increase 
of 10 kv. in pressure reduces the exposure time 
by about half, and vice versa. The use of an an- 
tidiffusor diaphragm necessitates an increase of 
the exposure time by about two and a half times 
or an increase of 1§ kv. Roentgenograms of 
parts in plaster require about three times as 
many milliamperes as those without plaster. 
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It is generally given as a rule that roentgeno- 
grams should be developed for about five min- 
utes. This is true only on the use of a concen- 
trated developing solution at a temperature of 
18°. The developing solution rapidly loses its 
freshness and after a few days the time for de- 
velopment at 18° is prolonged to eight or nine 
minutes. The author thinks it better to use the 
solution at 22° so that the developing time will 


come within five minutes.—Audrey G. Morgan. 


Drea, W. F. The attenuation by x-rays of hu- 
man tubercle bacilli. 4m. Rev. Tuberc., April, 
1940, 


In 1938, Drea reported evidence of attenua- 
tion of tubercle bacilli after subjecting them to 
prolonged roentgen irradiation—336 to 1,092 
hours, with the delivery of 628,992 to 2,044,224 
roentgens. His studies provoked some doubt as 
to whether the irradiation was directly respon- 
sible. It seemed possible that the attenuation 
might have been due to ageing of the strain or 
to changes in the culture medium due to the ir- 
radiation. 

This particular study was directed toward 
satisfying these two doubts. One culture of or- 
ganisms was irradiated for thirty-six hours, giv- 
ing 60,480 r over a period of four days. Colonies 
were transplanted three successive times and 
from the third transplant, guinea pigs were in- 
oculated. A control culture was handled in like 
manner, except that it received roentgen irra- 
diation. A second control was performed as far 
as the culture medium was concerned; the inocu- 
lations and transplants being made on irradi- 
ated medium (treated with a total of 561,600r). 

The survival period for the guinea pigs which 
had been inoculated with the irradiated bacilli 
averaged 9$.5 days; that for the control group, 
65.6 days. Both of these groups showed lesions 
in the spleen, liver and lungs. There was no evi- 
dence of attenuation of the organisms grown on 
the irradiated culture medium. Thus it ap- 
peared that the attenuation comes about as a 
result of the direct action of the roentgen rays 
upon the bacilli.— 4. 4. de Lorimier. 


ELLINGER, Friepricu. The goldfish as a new 
biologic test object in experimental radiation 
therapy. Radiology, Nov., 1940, 35, 563-574. 
Physical doses must be correlated with bio- 

logic effects in experimental radiation therapy. 

As depth dose measurements are commonly 

made in a water phantom tests were made of 
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the suitability of goldfish as biologic objects. A 
water phantom 32 X 32 X 32 cm. was used and in 
one set of experiments the goldfish in Petri 
dishes were irradiated at the surface and in an- 
other at varying depths. Treatment was given 
with 200 kv., 30 ma. with a distance of 50 cm. 
from the target to the surface of the water and 
the field size 15 X15 cm. For the surface experi- 
ments the half-value layer was 6 mm. alumi- 
num, corresponding to 0.233 mm. copper, in- 
tensity 230-172 r/min.; for the depth experi- 
ments filter 0.5 mm. copper and I mm. 
aluminum, half-value layer 1 mm. copper, in- 
tensity 48 -/min. Graphs are given showing the 
lethal effects of different doses and the con- 
stancy of the lethal effect under different condi- 
tions, also the depth dose at 10 cm. 

The goldfish seem to be an ideal test object as 
they are available at all times and easy to care 
for. Their radiosensitiveness is very nearly the 
same as that of mammals. Different stages of 
the reaction can be read accurately and without 
difficulty. After the irradiation the fish were 
placed in aquaria and kept under observation. 
Many fish can be irradiated at the same time; 
their radiosensitiveness remains approximately 
the same the year round. The size of the gold- 
fish—within reasonable limits—does not in- 
fluence the effect of the radiation. Biologic ob- 
jects should not replace ionization measure- 
ments but the results of the two should be cor- 
related. This is particularly true since the use of 
high voltage therapy has shown some discrep- 
ancy between the results of biologic tests and 
those of ionization measurements.—-dudrey G. 
Morgan. 


Couen, Irvinc. Cleavage delay in Arbacia 
punctulata eggs irradiated while closely 
packed in capillary tubes. Radiology, Nov., 
1940, 35, 


It was shown some years ago that roentgen 
irradiation of Arbacia punctulata eggs before 
fertilization causes a delay in cleavage. It was 
suggested to the author that if the eggs were ir- 
radiated while closely packed in capillary tubes 
by centrifuging the delay produced by a given 
dose would be less than if they were irradiated 
in large amounts of sea water. His experimental 
results show that this is true. 

The technique of the experiments is de- 
scribed and the possible causes of this difference 
discussed. They are theoretical as yet. But 
whatever the explanation of the results they 
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show that radiosensitiveness is dependent on 
the environment of the cells.—.dudrey G. Mor- 
gan. 


Cuartton, E. E., Wesrenporp, W. F., Demp- 
sTER, L. E., and Horatina, G. A million-volt 
x-ray unit. Radiology, Nov., 1940, 35, 585 
597 
A new million-volt unit is described which 

contains a low frequency resonance transformer 
with a coaxially mounted multisection roentgen 
tube within. The transformer and the tube are 
mounted in a grounded steel tank and com- 
pressed gas is used for insulation. The roentgen 
rays are produced from a_ tungsten target 
mounted in the end of an extension chamber 
projecting out from the bottom of the grounded 
tank. This new one million volt unit is very 
compact, easy to operate, reliable, entirely free 
from exposed high voltage and has a readily ac- 
cessible roentgen-ray target. It is described in 
detail and illustrated with photographs anda 
cross section drawing and circuit diagram. 

In the discussion Dr. Marinelli described the 
layout of the unit in the Memorial Hospital, 
New York, and the measures used for protect- 
ing the operating personnel and the setting up 
of the patient in the most comfortable way for 
treatment. 

Dr. Newell asked whether two other types of 
power plants might not be possible: one a per- 
fectly standard transformer in chain connection 
such as are provided for testing sets in various 
places and the other a Van de Graaf electrosta- 
tic generator to operate the same tube. 

In closing, Dr. Charlton discussed the eco- 
nomics of the plants proposed by Dr. Newell 
and concluded that the resonance transformer 
roentgen-ray unit seemed to offer the greatest 
possibilities of economy.—-udrey G. Morgan. 


Newe t, R. R. Quality of roentgen rays: effect 
on tissue dose, and clinical importance. Radi- 
ology, Oct., 1940, 75, 402-406. 


The author discusses theoretical considera- 
tions in regard to the effects of different quali- 
ties of rays. In his own clinical experience he has 
used only three qualities, that is rays with a 
half-value layer of 1 or 2 mm. aluminum, 0.8 
mm. copper and § mm. copper. On the whole, he 
has been struck by the fact that all these quali- 
ties produce such remarkably similar effects. It 
seems more and more probable that the difter- 
ent reactions seen are due not so much to spe- 
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cific biologic effects of the different qualities of 
rays as to the different ways in which they are 
used. The rate of application, the degree of pro- 
traction (fractionating), size of fields and meth- 
ods of cross-fire all affect the results. 

There is one instance, however, in which he 
has seen decidedly superior effects from super- 
voltage. Cross-firing the pelvis and using a half- 
value layer of § mm. copper he has had reactions 
in the vagina and cervix that he has never had 
with a half-value layer of 1 mm. copper. To 
bring about these effects he has used narrower 
beams and oblique cross-fire that he thinks 
would have been ineffective with softer rays. 
Audrey G. Morgan. 


Busanovicn, G. M. The calibration of x-ray de- 
veloper. Radiology, Oct., 1940, 35, 407-412. 


As the chemicals in a developing solution be- 
come exhausted the development time must be 
lengthened at certain intervals to compensate 
for this loss. In any photographic work some 
account is generally taken of the effect of devel- 
opment time on density but the effect on con- 
trast is usually disregarded. In this article a 
method of exact calibration of roentgen-ray de- 
veloper is described, that is a method of accurate 
measurement of its effect on exposed film. 
Roentgen film is exposed under an aluminum 
stepladder and the strips of exposed film devel- 
oped at regular intervals. The strips of alumi- 
num begin at 1 mm. in thickness and increase 
to 6 mm. With tanks of 10 gallon capacity or 
larger the test strips are developed at intervals 
spaced by the development of $0 large films or 
their equivalent. 

Standard calibration curves are worked out 
on graphs which show for a 173 gallon tank the 
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number of films or the total film area developed 
and the increased development time necessi- 
tated by such use of the solution. One calibra- 
tion is not enough for the exact prediction of the 
proper development time at any given interval. 
At least three should be taken under the same 
conditions and the average of the three consid- 
ered a standard calibration curve. These curves 
may be drawn on graph paper and hung in the 
darkroom. The technician then has only to 
keep count of the number of films developed 
and refer to the curves to determine the correct 
development time.—Audrey G. Morgan. 


KAUFMAN, JuLius. Graphic constructions for 
localization, mensuration and_ reduction: 
standard symbols and nomenclature. Radio/- 
Oct., 1940, 35, 459-492. 


Figures are given showing the standard sym- 
bols and nomenclature and the basic construc- 
tions advocated. The latter include depth de- 
termination by standard depth curve and by 
depth localization triangle, line reduction by re- 
duction triangle, plane reduction by radial re- 
duction and by perimetric reduction, projection 
determination by vector image intersection, by 
the offset method and by the vector image re- 
duction method and mensuration by space con- 
struction. A study of the figures would be 
necessary for a clear understanding of the sub- 
ject. 

The acceptance of these symbols, nomencla- 
ture and constructions would greatly simplify 
the reading and writing of treatises on localiza- 
tion and mensuration. A hypothetical case is 
given in which the whole procedure is described 
simply and directly without a single drawing or 
illustration.— Audrey G. Morgan. 
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tumor, atypical, 541 
wounps (FE), 625 
Giiomas, cerebral, results of conservative treatment 
in certain, $c 
GLycosuRIA, rickets associated with (abs), 503 
Go.prisH as new biologic test object in experimental! 
radiation therapy (abs), 959 
GREAT VESSELS, contrast visualization of, and heart, 
in emphysema, 368 
GrowTH limitation of long bones of albino rats 
following irradiation, quantitative studies, 
439 
GYNECOLOGY, results 


in, with Chaoul’s contact 


roentgen irradiation (abs), 189 


HANb, radiation treatment of ganglia of (abs), 956 
Heart, absence of hilar shadow a diagnostic sign in 
rare congenital malformations of, 870 
and great vessel shadows, roentgen kymographic 
symptoms in, with body under hydrostatic 
pressure (abs), 493 
biometric study of, in cadaver (abs), 336 
calcified valves of, roentgen kymography in 
their demonstration, 480 
contrast visualization of, and great vessels, in 
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emphysema, 368 
critical analysis of standard methods of estimat- 
ing size of, from roentgen measurements, 
665 
roentgen demonstration of circulation through, 
in adult and in fetus, 678 
HEMANGIOMA of vertebrae (abs), 824 
HEMATOGENOUS tuberculosis with 
larynx (abs), 644 
HEMATOMA, traumatic intracranial, roentgen diag- 
nosis of (abs), 641 


involvement of 


HeMATURIA associated with dissecting aneurysm of 
abdominal aorta (abs), 500 
HEMORRHAGE from gastritis, 254 
Hernia, hiatus, pathology and clinical findings tn 
(abs), 494 
inguinal, sigmoid loop in, 437 
HiLAR SHADOW, absence of, 870 
Hirscn, I. Seth, 1880-1942, obituary, 
portrait, 794 
Histop.asmosis (E), 792 
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HopGkIn’s DISEASE, five year survival rate, value of 
early surgical treatment, $96 
localized, “obliterative” 
with, 596 


irradiation in cases 
HospiTAL rates, inclusive, analysis of, 166 
Host-TUMOR RELATION, tumor response to roentgen 
irradiation as influenced by, 207 
HypRONEPHROSIS, pseudo, calcified perirenal (abs), 
655 
HyPeRNEPHROMA, bilateral, 341 
Hyrerostosis of skull, roentgen diagnosis of (abs), 
486 
HyPERPARATHYROIDISM, 882 
roentgen therapy of (abs), 954 


INDIANA ROENTGEN SOCIETY, 939 
INFANCY, pulmonary over-expansion in (abs), 643 
INFANT, calcification of arteries of (abs), 661 
meningitis in, caused by Bacterium colt anaero 
genes (abs), 331 
significance of roentgenographic findings 
diagnosis of toxoplasmosis in, 8 } 
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INFANTS, restraining device and technical factors for 
chest roentgenography of, 322 

Inrarcts of bone, 405 

INTERVERTEBRAL DISC, narrowing of last lumbar, and 
occurrence of transitional lumbosacral discs 
(abs), 823 

INTESTINAL motility, roentgenologic contribution to 
physiology and anatomy of (abs), 184 

INTESTINE, congenital obstruction of, value of plain 
roentgenogram for diagnosis (abs), 652 

obstruction of, 

(abs), 338 


from inspissated meconium 


roentgen examination of, with Miller-Abbott 


tube (abs), 649 
role of intubation of, in diagnosis and localiza 
tion of intestinal obstruction (abs), 651 
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small, behavior of, during urinary tract irrita- 
tion (abs), 650 
small, results of roentgen studies of, with par- 
ticular consideration of morphology (abs), 
498 
small, roentgen manifestations of tumors of, 243 
INTRACRANIAL hematoma, traumatic, roentgen diag- 
nosis of (abs), 641 
INTRAORAL radium therapy, leaded resinous appli- 
cator for, 613 
INVAGINATION, gastrogastric and gastroduodenal, 
roentgen pictures of (abs), 338 
lopizeD o1L, effect of, on meninges of spinal cord and 
brain (abs), 621 
IRRADIATION, effects of, on proliferation and me- 
tabolic processes of normal and malignant 
tissues (abs), 35¢ 
preoperative, in carcinoma of breast (abs), 957 
preoperative, methods and effects of, in treat- 
ment of osteogenic sarcoma, go2 
pulmonary fibrosis, 24 
roentgen, tumor response to, as influenced by 
host-tumor relation, 207 
sickness, $6 
sickness, treatment of (abs), 344 
spontaneous fracture of femoral neck following 


(abs), 951 


JANEWAY LecTURE, 194], | 
JoINT space, gas formation in, roentgenological sign 
of distortion (abs), 952 


JOURNALS, scholarly, conservation of, 


KETONURIA, rickets associated with (abs), 503 
KIDNEY , acute non functioning (abs), 6¢6¢ 
adenom yosarcoma of (abs), 341 
liposarcoma of (abs), 655 
Kipneys, bilateral hypernephroma of (abs), 341 
trauma to (abs), 341 
synprome, platybasia and Sprengel’s 
deformity in same patient, 588 
KNEE joint, post-traumatic para-articular ossifica 
tion of, 392 


tuberculosis of, in young adult, early diagnosis 
(abs), 


luxation of, from indirect causes (abs), 953 


KyMOGRAPHY, roentgen, in demonstration of calcified 
valves of heart, 48¢ 
roentgen, studies made of heart and great vessel 
shadows with body under hydrostatic pres- 
sure (abs), 493 
roentgen, study of cardiovascular dynamics by 
(abs), 661 
KyPHOSIS DORSALIS JUVENILIS, spinal extradural cyst 
associated with (abs), 822 


Lapor, roentgen pelvimetry in, by pelvic inlet grid 
method, 717 


LAMINEcCTOMY, bilateral, structural deformities of 


spine following, 476 
LARYNX, hematogenous tuberculosis with involve- 
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ment of (abs), 644 
Leap glass used in lung-dusting experiments, 362 
increased absorption, due to retained projectiles, 
roentgen findings in, 381 
LEUKEMIA, myelogenous, hematologic diagnosis and 
roentgen treatment of (abs), 343 
new method of treatment by radiophosphorus 
(abs), 342 
Levy, Jacob Joshua, 1879-1942, obituary, 627 
Liv, cancer, treatment of (abs), 956 
lower, carcinoma of, 39 
LiPOCALCINOGRANULOMATOSIS, 
(abs), 816 
Liroip pneumonitis (abs), 335 
Lirosarcoma of kidney (abs), 655 
LocaLizaTion, graphic constructions for (abs), 961 
LUMBOSACRAL syringomyelia, familial (abs), 660 
Lunc, abscess of, following mega-esophagus after 
operation (abs), 335 
-dusting experiments, 362 
LuNGs, actinomycosis of (abs), 646 
chronic nonspecific disease of (abs), 644; (abs), 
645 
chronic 


clinical picture of 


nonspecific disease of, classification 
(abs), 645 
congenital cystic malformation of (abs), 182 
congenital gas cysts of (abs), 336 
fibrosis of, following roentgen irradiation for 
cancer of breast, 740 
interstitial edema, roentgen picture of (abs), 491 
irradiation fibrosis of, 24 
massive unilateral fibrosis of, due to obstructive 
tracheobronchial tuberculosis (abs), 333 
over-expansion, in infancy and early childhood 
(abs), 643 
primary carcinoma of (abs), 182 
roentgen signs pathognomonic of echinococcus 
cysts of (abs), 334 
syphilis of, 877 
Luxation of knee from indirect causes (abs), 953 
total external, of patella persisting for twenty- 
five years (abs), 661 
lLyYMPHOSARCOMA, treatment of, 
phosphorus, 217 


with radioactive 


MALrorMaTIONS, congenital, of bones and viscera 
revealed by roentgen examination (abs), 

Manpisie, relation of secondary osteoperiosteal 
tumors of, to intimate structure of affected 
bone (abs), 333 

Marie-BAMBERGER SYNDROME, genesis of (abs), 823 

Mastectomy, simple, inadequacy of, in operable 
cancer of breast, 748 

Mastitis, calcified nodular (abs), 333 

MEASUREMENT of cardiovascular system, roent- 
genography with aid of chart marked off 
in squares in, 377 

MEASUREMENTS, low absorption roentgen-ray, from 
10 to 250 kilovolts, 785 
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irradiation in using Siemens roentgen bomb 
(abs), 348 

MECcONIUM, inspissated, intestinal obstruction from 
(abs), 338 

Mepico.eGat phases of Pellegrini-Stieda’s disease, 
392 

MeGa-esopuacus, abscess of lung following, after 
operation (abs), 335 

Meninces of spinal cord and brain, effect of iodized 
oil on (abs), 821 

MeninGitis caused by Bacterium coli anaerogenes 
(abs), 331 

MENISCUS-COMPLEX in roentgen diagnosis of ulcerat- 
ing carcinoma of stomach, ¢71 

METASTASES, roentgenologic aspects of (abs), 662 

Metastasis to bone from carcinoma of gastrointesti- 
nal tract (abs), 659 

MILLER-ABBOTT TUBE, roentgen examination of in- 
testine with (abs), 649 

use of, in diagnosis and localization of intestinal 

obstruction (abs), 651 

Minnesota RADIOLOGICAL Society, 802 


MITRAL MURMURS, roentgen aid in differentiation of 


organic from non-organic, $49 


Morpuo .ocy of small intestine, roentgen studies of 


(abs), 498 

Mouth, cancer, treatment of (abs), 956 
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oil suspension of bismuth used in anti- 
syphilitic therapy, 291 

Myecocrapny with use of thorium dioxide solution 
(thorotrast) (abs), 821 : 
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Neck, value of body section roentgenography for 
demonstration of tumors, non-neoplastic 
disease and foreign bodies in, 83 
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dren followed by (abs), gs0 
radiation, use of zinc peroxide in (abs), 9§¢ 
NEUROLOGICAL DISORDERS, non-focal, electroen- 
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Neutrons, fast, use of, in treatment of malignant 
disease (abs), 347 
physiological changes in skin produced by, 733 
New York RoentTGEN Society, 939 
Nuc ear chemistry, history of development of (abs), 
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physics and therapy (abs), 342 
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OssIFICATION centers, time of appearance and fusion 
of, as observed by roentgenographic meth- 
ods, 97 

post-traumatic para-articular, of knee joint, 392 

OsTEOARTHROPATHY, hypertrophic, with changes in 
endocrine system (abs), 823 

OsTEOCHONDRITIS dissecans of patella (abs), 952 

juvenilis of acetabulum (E), 793 

OsTEOCHONDROMATOSIS (abs), 81g 

OsTEOcHONDROsIS, juvenile (abs), 659 

Osteopystropny, renal (abs), 503 

OsTEOGENIC sarcoma, methods and effects of pre 
operative irradiation in treatment of, go2 

Osteomye.itis of skull cap (abs), 488 

OsTEOPOIKILIA, and pathological 
anatomic observations in case of (abs), 817 

OsTEOPOROSIS, post-traumatic, painful, clinical and 
roentgenological entity, 353 

Oritis MEDIA, roentgen therapy in, 764 

Ovaries, bilateral inoperable carcinoma of, success 
fully treated with radiotherapy 
347 

Ovary, papillary tumors, significance of psammoma 
calcification in roentgen diagnosis of, 563 


roentgenologic 
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Pain, low back and sciatic, roentgen examination in 
individuals suffering from (abs), 821 
Pa.ate, cleft, and giant cell tumor, ocular hyper 
telorism with (abs), 182 
PANCREAS, pressure deformity of duodenal bulb as 
sign of cancer of head of (abs), 496 
PAPILLARY tumors of ovary, significance of psam 
moma calcification in 
of, 563 
PARALysis, action and dosage of roentgen rays in 
treatment of (abs), 189 
PATELLA, osteochondritis dissecans of (abs), 
total external luxation of, persisting for twenty 
five years (abs), 661 
PELLEGRINI-STIEDA’S DISEASE, 392 
Pe._vimetry by perforated plate method, 427 
roentgen, in labor by pelvic inlet grid method, 
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Pe vis, fractures of, with special reference to associ- 
ated fractures of sacrum, &g 
Penis, epithelioma of (abs), 958 
Peptic uLceR in children (abs), 337 
perforated, effect on heavy air raids on inci 
dence of (EF), 626 
Periostitis pubes following suprapubic cystostomy 
(abs), 655 
PERIRENAL AIR INSUFFLATION, aid 1n urological di 
agnosis (abs), 500 
role, of in urology (abs), 499 
PERTHES’ DISEASE as manifestation of fatigue reac 
tion in skeleton and its differentiation from 
various epiphyseal disturbances (abs), 949 
PHiILOsopHICAL and practical aspects of economics 
of cancer control, | 
PHOSPHATASE actvity in bone tumors, relation of, to 
deposition of radioactive phosphorus, 227 
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PuHospHoRus, radioactive, relation of phosphatase 
activity in bone tumors to deposition of, 227 
radioactive, treatment of lymphosarcoma with, 
217 
PuysioLocicaL changes in skin produced by neu- 
trons, 733 
PuysioLocy of intestinal motility, roentgenologic 
contribution to (abs), 184 
PLANIGRAPHY See Roentgenography, body section 
PiatyBasia, Klippel-Feil syndrome and Sprengel’s 
deformity in same patient, 588 
pseudo (abs), 642 
PLESIOROENTGEN therapy of malignant tumors, fail- 
ures and recurrences after (abs), 347 
PLeurRA, actinomycosis of (abs), 646 
PNeEUMOCONIOs!IS in tale industry, 507 
PNEUMOENCEPHALOGRAM in non-focal neurological 
disorders, 699 
PNEUMOENCEPHALOGRAPHY, Studies in presenile de- 
mentia by (abs), 332 
Pneumonia in children, atelectasis following, 864 
PNeumMonirtis, lipoid (abs), 335 
PNEUMOTHORAX, artificial, intrapleural pressures in 
(abs), 645 
extrapleural (abs), 647 
PoLycyTHEMIA, new method of treatment by radio- 
phosphorus (abs), 342 
PotyGrapH, home made Bucky, 946 
Po.yosroric fibrous dysplasia (EF), 161 
Porpuyry silicosis (abs), 491 
ProyECTILES, retained, roentgen findings in_in- 
creased lead absorption due to, 381 
PROSTATE GLAND, carcinoma, diagnostic pitfalls in 
(abs), 
method of estimating size of (abs), 658 
Prorection of personnel from irradiation in using 
Siemens roentgen bomb, measurements 
with reference to (abs), 348 
PsamMoma calcification, significance of, in roentgen 
diagnosis of papillary tumors of ovary, 563 
calcified perirenal (abs), 
655 
Psoas, pathology of, and psoas shadow (abs), 652 
PULMONARY ARCH, differential diagnosis of round cir- 
cumscribed shadows in region of (abs), 492 
PyeLOGRAMS, body section, in children (abs), 654 
PyELOGRAPHY, intravenous, blocking of ureters in, 
by means of filling bladder with oil (abs), 
34 
Pytorus, diverticulum of region of (abs), 338 


Rassit, reactions of ear of, to roentgen irradiation, 
special reference to changes in intensity 
(abs), 349 
RADIATION, gamma, from airplane instruments, 467 
necrosis, use of zinc peroxide in (abs), 955 
protection of personnel from in using Siemens 
roentgen bomb, measurements with reference 
to (abs), 348 
reactions following 200 kv. therapy, treatment 
of (abs), 344 
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secondary, of objects, roentgenography of, by 
means of pinhole camera (abs), 351 
therapy, experimental, goldfish as new biologic 
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therapy of diphtheria carriers (abs), 955 
RapIoactTIvE elements, use of artificially produced, 
as tagged atoms in biological research (abs), 
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isotypes, dosage determinations with, 210 
phosphorus, relation of phosphatase activity in 
bone tumors to deposition of, 227 
phosphorus, treatment of lymphosarcoma with, 
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RADIOLOGICAL services during the war, 934 
Society of New Jersey, 939 
Society of North America Standardization Com- 
mittee, Technical Bulletin No. 1 (abs), 350 
Rapro.oaists, Clinical Conference of Mid-Western, 
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program of, 474 
Rapio.ocy, origin, development and future of uni- 
versity teaching of (abs), 953 
RADIONECROSIS, use of radon ointment as means of 
differentiation between, and recurrent car- 
cinoma, 620 
RapDIOPHOSPHORUS, treatment of leukemia and poly- 
cythemia by (abs), 342 
Rapiosensitivity of malignant tumors (abs), 344 
RapiuM, air raid precautions for users of, 475 
radiation, chemical effects of ultraviolet fluor- 
escent radiation produced by, and their re- 
lation to cancer problems (abs), 664 
therapy, leaded resinous applicator for intraoral 
and extraoral, 613 
therapy, present status of, 607 
treatment of cancer of bladder, 909 
Rapivs, lateral dislocation of head of, with fracture 
of ulna (abs), 818 
Rapon, additive effects of, and neutral red upon 
Chaos chaos (abs), 351 
ointment, use of, as means of differentiation be- 
tween radionecrosis and recurrent carci- 
noma, 620 
semi-automatic vacuum double chamber for ab- 
sorption of, in fluid media, 636 
Rats, albino, effect of roentgen rays upon growing 
long bones of, 439 
normal and adrenalectomized, differentiation 
between direct and indirect effects of roent- 
gen rays upon organs of, 302 
Rectum, cancer of, 916 
carcinoma, radium treatment of (abs), 188 
RENAL osteodystrophy, study of, in connection with 
new case (abs), 503 
rickets (abs), 502 
RiB-L1KE shadows in gluteal muscles produced by oil 
suspension of bismuth used in antisyphilitic 
therapy, 29! 
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meeting cancelled, 940 

NTGEN aid in differentiation of organic from non- 
organic mitral murmurs, 549 

bomb, Siemens, measurements with reference to 
protection of personnel from irradiation in 
using (abs), 348 

diagnosis, new organic thorium compound for 
(abs), 348 

dignosis of tumors of bone, $34 

diagnosis of ulcerating carcinoma of stomach, 
meniscus-complex in, 

examination in individuals suffering from low 
back and sciatic pain (abs), 821 

film, discussion of 14 by 17 inch, as used in 
Canadian Army for surveys of chest, 66 

film illuminator for scientific exhibits, 811 

films, large, comparison of, with fluoro-photo- 
graphic images, in serial studies on those 
working in dusty trades (abs), 490 

findings in increased lead absorption due to re- 
tained projectiles, 381 

installation for 1 million volts in General Hos- 
pital Hamburg-Barmbeck (abs), 663 

irradiation by Chaoul technique, modified cone 
for, 328 

irradiation, Chaoul’s contact, results in gyne- 
cology with (abs), 189 

irradiation, Chaoul’s contact, treatment of car- 
cinoma in young patients with (abs), 188 

irradiation for cancer of breast, fibrosis of ling 
following, 740 

irradiation, reactions of rabbit's ear to (abs), 349 
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irradiation, tuberculosis of breast treated with, 
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measurements, critical analysis of standard 
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(abs), 959 
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bino rats, 439 


Index 


Ror 


Ror 


Ror 


Ror 


Ror 


Rot 


JUNE, 1942 


rays, lens for, first experiments in its application 
to treatment (abs), 352 

rays, quality of, effect on tissue dose and clinical 
importance (abs), g60 

rays, responses of Drosophila pupae to (abs), 348 

rays, study of cell division in skin of salamander 
larvae irradiated with (abs), 349 

rays, use of, in manipulation of fractures of ex- 
tremities, 473 

report, and normal bone angles (abs), so! 

therapy cone, modified contact, 328 

therapy , contact, treatment of certain types of 
bladder tumor by (Chaoul technique) (abs), 
346 

therapy, failures and recurrences after plesio- 
roentgen therapy of malignant tumors (abs), 
347 

therapy in otitis media, 764 

therapy of diphtheria carriers, 766 

therapy, physical and biologic dosage in, relation 
between (abs), 662 

therapy, physical factors of low voltage contact 
(abs), 662 

therapy, supervoltage, of bladder tumors, evalu 
ation of (abs), 958 

tube filament selector switch, 483 

NTGENOGRAM, plain, value of, for diagnosis of 
congenital intestinal obstruction (abs), 652 

NTGENOGRAMS, serial, roentgen picture and re- 
parative process of multiple cystic tubercu 
losis of bones as seen in (abs), 504 

technical details and practical suggestions for 
obtaining good (abs), 959 

NTGENOGRAPHIC demonstration of circulation 
through heart in adult and in fetus, and 
identification of ductus arteriosus, 678 

NTGENOGRAPHY, body section, value of, for dem- 
onstration of tumors, non-neoplastic disease 
and foreign bodies in neck and chest, 83 

contribution of, to study of physiology and 
anatomy of intestinal motility (abs), 184 

cystoscopy and roentgenoscopy, new table for, 
94! 

exposure meter for, 777 

miniature, of chest, technical factors underlying, 
71 

of gastrointestinal tract, improvement in “spot”’ 
method, 174 

of secondary radiation of objects by pinhole 
camera (abs), 351 

time of appearance and fusion of ossification 
centers as observed by, 97 

with aid of chart marked off in squares in meas 

urement of cardiovascular system, 377 

exposure time of millionths 
(abs), 350 
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operation between (F.), 315 

relationship of, to physician and surgeon, 319 

NTGENOLOGISTS, American, cardiovascular sys 
tem of, beyond age of forty-five years, 555 
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ROENTGENOSCOPY, cystoscopy and roentgenography, 
new table for, 941 


Sacrum, fractures of, in association with fractures of 
pelvis, 89 
SALAMANDER larvae, study of cell division in skin of, 
irradiated with roentgen rays (abs), 349 
Sarcoip (abs), 953 
SARCOMA, Osteogenic, methods and effects of preop- 
erative irradiation in treatment of, go2 
primary, of stomach (abs), 183 
retothelial, in skull region (abs), 487 
SclENTIFIC EXHIBITS, roentgen film illuminator for, 
Sil 
Scurvy, complete bilateral separation of upper 
humeral epiphysis due to (abs), 820 
epiphyseal dislocations in (abs), 820 
SELLA TURCICA, roentgen determination of capacity 
of (abs), 641 
SIGMOID, cancer of, 916 
loop in inguinal hernia, 437 
Siticosis, porphyry (abs), 491 
Sinuses, nasal, survey of, by radiopaque media 
(abs), 181 
SKELETON, experimental production of congenital 
abnormalities of, in offspring of rats fed a 
deficient diet, 889 
Perthes’ disease as manifestation of fatigue re- 
action in (abs), 949 
SKIN, carcinoma, radiation therapy of (abs), 185 
of salamander larvae irradiated with roentgen 
rays, study of cell division in (abs), 349 
physiological changes in, produced by neutrons, 
733 
pigmentation of, in case of polyostotic fibrous 
dysplasia (abs), 819 
SKULL cap, osteomyelitis of (abs), 488 
fate of defects in, secondary to fracture and sur- 
gery (abs), 181 
retothelial sarcoma in region of (abs), 4357 
roentgen diagnosis of hyperostosis of (abs), 
456 
SODIUM THORIUM TARTRATE, New compound for x-ray 
diagnostic purposes (abs), 348 
SPHENOIDAL FISSURE, anatomical, roentgenological 
and clinical study, 845 
cord, effect of iodized oil 
(abs), 821 


SPINAL on meninges of 
cord, tumors, vertebral changes associated with 
(abs), $23 
extradural cyst associated with kyphosis dor- 
salis juvenilis (abs), 822 
SPINE, structural deformities of, following bilateral 
laminectomy, 476 
tuberculosis of (abs), 822 
SPRENGEL’S DEFORMITY, platybasia and Klippel-Feil 
syndrome in same patient, 588 
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in cardiac end of stomach 
simulating tumor, $78 
STERILITY, fallopian tube visualization as treatment 
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STOMACH, cancer, diagnosis of, 262 
cancer, early roentgen diagnosis (abs), 495 
cancer, has roentgen diagnosis brought an im- 
provement in therapeutic results of (abs), 
495 
meniscus-complex in roentgen diagnosis of ul- 
cerating carcinoma of, 571 
normal, findings in, and those that have been 
operated on (abs), 649 
palpation of, in lateral projection (abs), 649 
peristalsis in, and solid ingesta (abs), 649 
primary sarcoma of (abs), 183 
stellate impression in cardiac end of, simulating 
tumor, 578 
syphilitic ulcer on greater curvature of, 730 
temporary dilatation of, in duodenal ulcer 
(abs), 495 
tuberculosis, recognition of (abs), 494 
SUBASTRAGALOID tuberculosis in young adults (abs), 
506 
SWITCH, inexpensive roentgen tube filament selector, 
433 
SypHiLis of lung, 877 
SypPHILiTic ulcer on greater curvature of stomach, 
730 
SyRINGOMYELIA, familial lumbosacral (abs), 660 
relation of symmetrical mutilating arthropathies 
of lower limbs to (abs), 505 


Tasetic arthropathy, review of 58 cases of (abs), 
816 
TABLE, new, for cystoscopy, roentgenoscopy and 
roentgenography, 941 
TALc industry, pneumoconiosis in, 507 
TENNESSEE RADIOLOGICAL SOCIETY, 940 
Teratoma, benign, of testicle (abs), 501 
Testic.e, benign teratomas of (abs), 501 
Tuatcuer, Cassie Belle Rose, 1883-1942, obituary, 
939 
portrait, 930 
THORIUM COMPOUND, new organic, for roentgen di- 
agnostic purposes (abs), 348 
THOROTRAST in experimental study of cerebral ar- 
teriography (abs), 332 
myelography with (abs), 821 
THROMBOSIS, venous, early diagnosis of, by ven- 
ography (E), 469 
Tipia, external and interna! rotation fracture of 
(abs), 952 
Tissue dose, effect of quality of roentgen rays on 
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RIGHT THE FIRST TIME... 


You can depend on Du Pont Film 


the radiograph just can't be 
done over again. The condition may have 
changed. Or the operation be already com- 
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variables. 
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. CONTRAST—for sharp diagnostic detail every 
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You can depend on every sheet of Du Pont film. 
Each is the product of Du Pont “know-how.” 
Its high standard of performance results from 
Du Pont chemical research. And this standard 
is guarded by Du Pont chemical control for 
every sheet of film. E. I. du Pont de Nemours 
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Wilmington, Delaware. 
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As the thermometer soars you will take still 
more comfort in these special qualities of 
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weather bottlenecks in your drying equipment. 
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cal fog and retard speed of development in 
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-ium Bromide for each gallon of solu- 
tion from Du Pont X-Ray Developer 
Powders. Or2!4 0z. of sodium bicarbo- 
nate to each gallon of diluted solution 
of Du Pont Concentrated X-Ray De- 
veloper. In this way you can develop 
Du Pont X-Ray Safety Films in solu- 


tions as warm as 85° F. with no notice- 


able change in radiograph quality. 
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ith Lipiodol, soft tissue changes become readily visible to the 
roentgen ray. The location and extent of sinus and fistula 
tracts are accurately recorded on the film when this contrast 
medium is installed into such lesions. Thus accurate diag- 
nosis is made possible, greatly broadening the physician's 
ability to detect and identify pathologic aberrations. Lipiodol 
(Lafay) contains 40 per cent iodine in firm chemicai union 
with poppyseed oil. Its high iodine content renders it more 
than amply radiopaque to contrast with such dense struc 
tures as bone. Note the bold delineation of the globule of 
Lipiodol overlying the bone in the roentgenogram repro 
duced above. Lipiodol is also widely employed in the locali 
zation of bronchial and pulmonary lesions, for diagnosis and 
localization of spinal cord compression and tumors, and as 
an aid in detecting mucous membrane thickening and 
tumors of the paranasal sinuses. In gynecology, Lipiodol 
facilitates localization of pelvic neoplasms and displacements, 
and establishes obstructions in the fallopian tubes 
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In the opinion of outstanding Roentgen- 
ologists throughout the world, the 
“Advanced Series 200” provides far 
more flexibility—in every particular—than 
any other diagnostic x-ray equipment of 


current design and manufacture. 


The “Advanced Series 200” offers the 
optimum conditions necessary for consis- 
tent duplication of results. Ample power, 
accurate control, automatic safety circuits 
for protection of the x-ray tubes, and low 
maintenance cost, are just a few reasons 
for its enthusiastic endorsement by the 


members of the Roentgen Ray profession. 


A new, descriptive bulletin will be mailed 


upon request. Write for it today 


PICKER X-RAY PX CORPORATION 


300 FOURTH AVENUE NEW YORK, NEW YORK 
WAITE MANUFACTURING DIVISION, CLEVELAND, OHIO 


In answering advertisments please mention THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RADIUM THERAPY 
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